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It was certainly an easypway, tp in- 
crease pipe line-capeeity,—just when t 
it was needed, when time was short, 

; labor scarce, and materials difficult 

to obtain. The addition of Elliott- 

Buchi exhaust gas turbochargers to 
previously installed Diesel engines 
driving pumps stepped up oil move- 

ment to the east very definitely for 

this pipe line company. The increase 

is the equivalent capacity of two 
average size tankers, moving on a 

rapid prewar schedule. 








While Elliott turbochargers are 







most effective when used with Diesels 
designed for their application, they 
still are vitally important power 
boosters on those previously installed 


U R EB Oo C S| A ¥ G E R 4-cycle engines. Many of these in- 


stallations are now operating, all 


























@increases power up to 50% for a given engine size, due ; a ‘ 
to efficient scavenging and pressure charging, or. . . with gratifying success. These units 


gEnables substantial reduction of engine size and weight are realizing up to 50 per cent more 
for same output. 


ths horsepower due to pressure charg- 
@Saves fuel up to 25% saving at % load. Saves lubricating ; 


ing and more efficient scavenging. 


oil. 
@Requires no additional engine power to operate—exhaust Available for engine ratings above 
gases provide power. 250 hp — marine, stationary and 
@Needs no mechanical connection with engine—the connec- basinal 
‘tion is limited to exhaust gas and air manifolds. 
Operates in same rotation, whether engine is driving for- 
Sear or reversing — thus ideal for marine and locomotive ELLIOTT COMPANY 
Diesel engines. SUPERCHARGER DePT., JEANNETTE, PA. 


“DISTRICT OFFICES IN PRINCIPAL CITIES 





@Fully automatic at all loads—no control required. 


@ Over two million horsepower of Buchi system turbocharg- 
ing now in service. Can be applied to existing 4-cycle 
Diesels, but more effectively to new engines designed to 

use it. Bulletin M-5 gives the full turbocharger story — 

write for it. 










It you plan to attend the meeting 
of the Oil and Gas Power Division 
of the A.S.M.E. at Tulsa, Okla., 
visit our booth (No. 2), and get first- 
hand data on these turbochargers. 









STEAM TURBINES * GENERATORS * MOTORS 
CONDENSERS « FEEDWATER HEATERS AND 
DEAERATORS «+ STEAM JET EJECTORS 
CENTRIFUGAL BLOWERS ¢ TURBOCHARGERS 
FOR DIESEL ENGINES ¢ TUBE CLEANERS 
STRAINERS ¢ DESUPERHEATERS ¢ FILTERS 
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TUNE IN FRED ALLEN EVERY SUNDAY NIGHT—CBS %* HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 
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Jungle Juggernaut 


active, ports clear, assuring piston seal that 


ry. jungle fighters move up, and in no 
time at all big guns are rolled into place, 
roads and airstrips built and the war is carried 
to the enemy from another advanced base. 

It takes power to drive thru the jungle... 
power that’s largely supplied by Diesels. 
Diesels are in the fight at home, too .. . and 
on all fronts they are rendering excellent 
service lubricated with Texaco. 

Texaco Algol o1 Ursa Oils, for Diesels, in- 
crease life of rings, pistons, liners and bear- 
ings, keep rings free in their grooves, valves 


means full powerand maximum fuel economy. 
In fact— 

More stationary Diesel hp. in the 

U. S. is lubricated with Texaco 

than with any other brand. 
Texaco Lubrication Engineering Service 
is available to recommend the most suitable 
grade of Ursa Oil for your Diesels ... through 
more than 2300 Texaco distributing points 
in the 48 States. The Texas Company, 
135 East 42nd Street, New York 17, N. Y. 





TEXACO Lubricants and Fuels. 


FOR ALL DIESEL ENGINES 








May; 1944— POWER PLANT ENGINEERING — Chicago, Ill. 





POWER PLANT 
ENGINEERING 
Editorial Stop 


ARTHUR L. RICE 
Editorial Director FA 9 y 4 
RALPH E. TURNER 7 GY, 
Editor 
ANDREW W. KRAMER 
Managing Editor VOLUME 48—NUMBER 5 
CHESTER R. EARLE 
Associate Editor Cover: An exterior view of the Curtiss-Wright Corp. 
RICHARD H. MORRIS Airplane Div. Power Plant at-Louisville, Ky. 
Engineering Editor 


On leave with U. S. Army Air Forces Front Lines 


a. What Leaders Say 


Published Monthly by Th . . 
TECHNICAL PUBLISHING CO. e Architectural Design of Power Plants 
$3 W. JACKSON BLVD. Engineering of Power Plants Determines Their Architecture... 70 


CHICAGO 4, ILL. By F. K. Boomhower 

ee oe Then—and Now 
KINGSLEY L. RICE By F, K. Boomhower 

ienceaate How the Architect Works with the Power Engineer 
EDWIN C. PROUTY By F. A. Fairbrother 


nace Notes on the Architect's Procedure..............-..--.-------/.0---------00-0--o-- 


WALTER PAINTER 
Vice President By G. K. Scrymgeour 


ai < we : Architectural Studies for a Post-War Power Plant 


Treasurer Studies for an Industrial Power Plant 
CHARLES S$. CLARKE 


Secretary Notes on Power Plant Design 
JOHN 0. AARVOLD Architecture of Outdoor Plants 


oe ee Don't Wince at the Math—Learn to Read It! 
, of By W. C. Sealey and Mrs. B. M. Sealey 


Advertising Representatives Boston Edison's Mystic Station. 


WICAGO: Gate §. Clarke The Gas Turbine—Especially as Compared to the Steam Turbine 98 


"53 W. Jackson Blvd., Chicago 4, Ill. By F. K. Fischer and Cc. A. Meyer 
ae Diesels.of New Design by Hendy 
NEW YORK: John A. Kershaw The Precticel Gael J El oe 

Graybar Bldg., New York 17, N. Y. e Practical Engineer and Electrician 
Caledonia 5-3779 Midwest Power Conference Views Progress 


PHILADELPHIA: H. G. Wilds ‘ 
So. Growing Use of Alloy Steel nen nnn 


Ogantz 1066 Anthracite Fines Being Investigated 
= ~ SPAA to Meet in Pittsburgh 

Cletiend 14. Chie The MHO-Carrier Relaying Scheme 
ae a? New Equipment 

Obituaries 

Manufacturers’ Personals 

Manufacturers’ News 

News from the Field 

Helpful Bulletins 

New Engineering Books 

Power Plant Construction News 





Contents of back issues of Power Plant Engineering will be . 
found in Industrial Arts Index on file in Public Libraries. 
Copyright 1944, by Technical Publishing Co. 











Published monthly by the Technical Publishing Co., at 53 West Jackson Blvd., Chicago 4, Ill., U. 8. A. Subseription price, $2. “y a year. Single copies current issue, 25¢. 
Entered as second class matter September 8, 1932, at the Post Office, Chicago, Ill., under act of March 3, 1879. Vol. XLVIII, No. 





‘You, who have ches “Hydrojet Ash ‘Handling 
‘Systems, Hydrovac Dust Handling Systems, Hydroseal 
Abrasive Handling Pumps, and Hydrobin Dewatering 


Ash Storage Tanks know that even one carload will 


provide equipment to handle a lot of ashes and dust. 


Then, you.can imagine the ash and dust handling capac- 
ity of MENNEINE carloads of these A-S-H products....We 
admit that we feel "proud as Punch" about our equip-. 


ment’s being selected to help our allies, for we know 
. it was chosen because they would not adopt a ‘Penny 
Wise— Pound Foolish" policy. ... These “Lend-Lease” 
systems are being installed thousands of miles from 


home without the supervision of our Engineers and by | 


“in jomunthing more. ‘precious # 
tragic days, ~ users of atti 











FRONT LINES 








ED FACE DEPARTMENT ... A little comedy 
of errors, in connection with our correction note 
in Front Lines, February, 1944, page 7, column 1, para- 
graph 1, has been called to our attention by Velton V. 
Hubby of the Plains Plant, Phillips Petroleum Co., 
Borger, Texas. Mr. Hubby points out that in the above 
correction we referred to the original error as being in 
Front Lines, January, 1944, page 7, paragraph 2, sen- 
tence 2. This is an item about CMP regulations, instead 
of the statement we intended to correct. To get it all 
straight now, we hope, without stumbling over our edi- 
torial feet again, let us get it perfectly clear that the 
original error occurred in Front Lines, January, 1944, 
page 7, column 2, paragraph 2, sentence 2; or if you 
want to count right from the beginning of the page, 
it would be paragraph 5. To offset our crimson-visaged 
embarrassment, however, is our gratification in the fact 
that Mr. Hubby reads our Front Lines stuff. That 
always pleases an editor tremendously, even if he has to 
be embarrassed to find it out. 


V AST QUANTITIES of valuable metals are lost 
annually by corrosion. Consequently, scientific 
studies of the mechanisms of corrosion are highly im- 
portant because the exact way in which corrosion oc- 
curs may lead to more effective ways of overcoming 
it. Reporting on some recent research work before the 
Electrochemical Society, Dr. Herbert H. Uhlig, metal- 
lurgist of G-E Research Laboratory, reports that 
vacant spaces in the atoms of nickel are responsible for 
its resistance to corrosion or rusting. In earlier re- 
searches, he found that the stainlessness of stainless steel 
is not due primarily to the formation on the surface 
of a film of oxide, as formerly supposed. Instead it 
results from the electronic arrangement in the atoms of 
the alloy. Now he finds that the same thing is true 
for two other widely used corrosion-resistant alloys. One 
is copper and nickel, or Monel, and the other is molyb- 
denum, nickel and iron, or Hastelloy. The relations 
of the electrons in the atoms of the various substances 
that produce these non-corrosive characteristics are 
somewhat complicated, but they lead directly to an ex- 
planation of why the mixtures of various elements in 
various proportions have the characteristics they are 
known to possess. The vacant spaces in the atoms allow 
electrons from the other substances to move in and 
change the characteristics. Thus the well-known scien- 
tific fact that the physical universe consists mostly of 
space has some very practical applications. 


{4 VERY POWER ENGINEER and industrial plant 

~ engineer should obtain a copy of the new 7th 
Edition 1944 of a Table of Common Hazardous Chemi- 
cals, prepared by the Committee on Hazardous Chemi- 
cals and Explosives of the National Fire Protection 
Association and the American Chemical Society. This 
gives detailed tabulations on 98 hazardous chemicals 
with respect to their fire hazard, life hazard, recom- 
mended storage, and proper methods of fire fighting, 
with special recommendations as to suitable extinguish- 
ing agents for fires in chemicals which cannot be fought 
with water by ordinary methods because of chemical 
reaction with water. Copies of this table may be 
obtained from the National Fire Protection Association, 
60 Batterymarch St., Boston 10, Mass., at thirty cents 


a copy. 


( ‘IVE AN ELECTRICAL ENGINEER a new and 
J strange problem and chances are, says Dr. Simon 
Ramo in the March G-E Review, that “if he solves it at 
all he will have found an equivalent circuit for it. The 
phenomena might well be studied without an equivalent 
circuit, analyses might be carried through to a complete 
and correct answer without it—yet somehow the prob- 
lem . . . is never accepted as a true member of the 
electrical-engineering family until the engineer can draw 
a diagram of a network of circuit constants whose per- 
formance will depict the characteristics of the actual 
problem.” Dr. Ramo goes on to comment on the validity 
of the concept of equivalent circuits, referring particu- 
larly to an article in the same issue by J. F. McAllister, 
Jr., on equivalent circuits of the electromagnetic field, 
summarizing a great deal of the work that has been done 
on it, particularly by the famous Gabriel Kron. And 
now Kron shows that the space itself inside, say, a 
hollow-pipe wave guide, may be properly conceived of 
as filled with blocks of little impedance networks. Thus 
Kron proposes an equivalent circuit not alone for a line 
or wave guide or antenna, but for space itself. After a 
chat with him, concludes Dr. Ramo, one comes away 
almost convinced. that one day the universe will all be 
clear: there will be an equivalent circuit for it. 


T IS NO LONGER necessary to junk aluminum, 

brass, bronze, copper or stainless steel castings and 
machined parts due to breaking of drills and taps in 
the machining process. The new Mechemel method 
makes possible a profitable salvage of practically 100 
per cent on large and small parts. The method is an 
electrolytic process which disintegrates and dissolves 
the embedded fragment of tap or drill. Certain block- 
ing agents in the solutions prevent electrolytic attack 
upon nonferrous metals and alloys so that there is 
positively no change in hole or thread dimensions when 
the broken fragment has been removed and the piece 
is ready for additional machining. A specially designed 
electronic unit, operating on 110-v, a-c, controls the 
process. Time required for the operation varies from 
a few minutes to several hours, depending upon siz 
and length of the broken fragment, and the metal in 
which the fragment is embedded. However, the time 
element is of small importance, for one unskilled work- 
man can remove up to three dozen taps at one time 
without constant attendance on the operation. 


“PEAKING OF the possibilities of X-rays, Dr. Wil- 
liam D. Coolidge, G-E vice-president in charge of 
research, in accepting the Franklin Medal awarded by 
the Franklin Institute recently, said that X-rays may 
be used as a thickness gage without the necessity of 
making mechanical contact with the work. For ex- 
ample, in the rolling of sheet steel where the sheet 
metal may be coming through the mill at over 20 
miles an hour and at temperatures up to 2000 F and 
where, through adjustment of the mill, the thickness of 
the sheet must be kept within certain narrow limits, 
X-rays can be effectively used. With an X-ray outfit 
below and an ionization chamber or other X-ray inten- 
sity measuring device above the sheet, it becomes pos- 
sible through the measurement of X-ray transmission to 
have a constant indication of thickness. If desired, the 
X-rays themselves can control the mill to maintain auto- 
matically a constant thickness of the sheet. 
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yE HAVE ALL heard a great deal about the 
W perils of allowing our crude oil supplies in the 
ground to be decreased at the present rate. But how 
many of us know that certain precautions are already 
in use by the oil industry to recover the oil more 
efficiently and more completely, thus preventing waste 
and extending the supply? One way in which this is 
done is by pressure-maintenance of an oil field. This is 
sometimes done, where hydrostatic drive is used, by 
control of water movement into the reservoir to prevent 
possible trapping of oil. This greatly prolongs the time 
required to recover the oil. Another method is by 
injection of gas into the field. A successful example of 
this method, which recovered an additional 1,623,237 
bbl of oil at the Wertz-Dome field of Sinclair Wyoming 
Oil Co. during the past two or three years, has been 
reported by The Cooper-Bessemer Corp. After a thor- 
ough study of the reservoir conditions in this case, it 
was calculated that 1400 cu ft of gas would be required 
to displace a barrel of oil. Thus, by returning to the 
deposit this volume of gas for each barrel of oil over 
the normal daily output of 3300 bbl, recovery could 
theoretically be sustained at any rate desired without 
decline of pressure, and, by returning a greater volume 
of gas, the output could be increased. Gas is injected 
to the formation through tubing by means of three 
gas-fueled Cooper-Bessemer compressor units totalling 
1800 hp. To obtain the present high rate of oil pro- 
duction 4,280,000 cu ft of gas is pumped daily to the 
pools at a discharge pressure of 1825 psi. 


R IGHT UP in the front lines of post war planning is 

Scott & Fetzer Co. of Cleveland, Ohio, manufac- 
turers of vacuum cleaners. According to the C.E.D. 
News, the president of this company, G. H. Scott, re- 
cently sent a letter to prewar suppliers placing an order 
for initial requirements in the post war period, subject 
to government regulations and leaving the price open. 
“Your fair dealing in past years warrants our confidence 
in the future,” wrote Mr. Scott. Comments from the 
suppliers indicated that this was in some cases the first 
concrete evidence they had received that anybody was 
planning anything for the post war period and they 
expressed appreciation of the confidence reposed in them. 
Whether this is the right way to do it or not, we don’t 
pretend to know. But we are certain that it is better 
than doing nothing. 


| N ITS REPORT of The Engineering Foundation 
on current activities, included in its annual report 
1942-1943, will be found interesting comments on some 
of the work carried on as research projects in coopera- 
tion with various engineering societies. Attention is 
called to the work on critical pressure steam boilers, 
Project 50, under the supervision of Professor Solberg 
of Purdue, although some of this work is not supported 
by the Foundation but is an extension of a project 
previously reported. A new research project was 
initiated on Temperature Distribution in Tube Walls 
subjected to high rates of heat input, one on Corrosion 
of Alloy Steels by High Temperature Steam was sup- 
ported over a period of years, and another project on 
the coefficient of linear expansion of alloy steels was 
carried on by building apparatus and conducting some 
tests at temperatures up to 2000 F. In Fluid Meters, 
Project 30, the first three items of the volumeter pro- 
gram have been completed. Research work has been 
done on Effect of Pulsations on Differential Head 
Meters. The Engineering Foundation has headquar- 
ters in the Engineering Building, 29 West 39th St., New 
York City. 


method of testing castings or forgings by hitting 
m with a hammer, according to Ohmite News. When 
the piece to be tested is struck, the sound is picked up 
by a microphone and amplified. A filter then suppresses 
the harmonic frequencies. The remaining base fre- 
quency determines whether or not the casting or forg- 
ing is defective because there is a variation in base fre- 
quency between a defective and a perfect specimen. 


EPARTMENT OF LIBERAL EDUCATION in 
D the House Organs in 15 Minutes a Day. Octane 
Future, a review of the probable effects of the high. 
octane gasoline development on the postwar automo- 
bile, Industrial Bulletin of Arthur D. Little, Inc., 
March, 1944 * * * Our Flying Spies, detailed account 
of Army and Navy aerial reconnaissance operations; 
also Burma Road of the Air, a good story about our 
flying operations in India so much in the news today, 
illustrated with Kodachromes; also Air Giants in the 
Navy, a description of the Navy’s sea-going Liberator 
that has helped to conquer the submarine; Plane Talk, 
March, 1944; Consolidated Vultee Aircraft Corp. * * * 
Turbines for TVA, a well illustrated story on some 
of the recent hydroelectric developments and _ their 
equipment; Baldwin, First Quarter 1944; The Baldwin 
Locomotive Works * * * Ball Bearing Applications to 
Vertical Shafts, showing in detail how they are installed 
and lubricated; The Dragon, March, 1944; The Fafnir 
Bearing Co. * * * Fuel Saved the Digester Way, how 
Hinde & Dauch Co. cooperates fully with Canada’s 
Coal Administrator; The Power Specialist, January- 
February 1944; Johns-Manville * * * Wood for 
Sulphite Pulp, illustrated with some very fine detail 
photographs of the equipment used in preparing it; 
Oil-Power, March and April, 1944; Socony-Vacuum 
Oil Co., Inc. * * * Madame Curie 1867 to 1934, an 
account of her life and her important work in radio- 
activity; Cenco News Chats, March 1944; Central 
Scientific Co. * * * Electronics—A New User of Indus- 
trial Power; also Aircraft Jet Propulsion Systems; The 
Frontier, March 1944; Armour Research Foundation 
* * * Forging and Heat Treating 57 mm Gun Tubes; 
The Houghton Line, March 1944; E. F. Houghton & 
Co. * * * The Steel Foundry, from raw material to 
finished product with good illustrations of the equip- 
ment; Worthington News, February 1944; Worthing- 
ton Pump & Machinery Corp. * * * General Business 
Conditions, Money and Banking and allied subjects, 
April 1944 report of the National City Bank of New 
York * * * Absorption of Heat by the Walls of a 
Furnace, detailed technical analysis of heat absorption 
in an oil fired boiler with two furnaces, one of which 
is a separately fired superheater furnace; Heat Engi- 
neering, January 1944; Foster Wheeler Corp. * * * 
Pumping 2,000,000 tons of Water a Day, detailed illus- 
trated story on the way in which 14 large centrifugal 
pumps are at work unwatering Steep Rock Lake in north- 
western Ontario, Canada, to expose submerged deposits 
of high-grade iron ore for mining; Compressed Air Mag- 
azine, April 1944. 

TOPIA in Reykjavik, Iceland, through a hot water 

line. The city of Reykjavik, now familiar to a good- 
ly number of G.I. Joes, has had under construction for 
some years a heating system employing hot water, led 
from 32 wells sunk in rocky red lava at a point about 
10 miles from the city. This water is transmitted by 
a 10-mile pipeline and the Icelanders hope that even 
tually every home in Reykjavik will be heated in this 
way. Details of this system are given by Hersteinn 
Palsson in a recent issue of the Saturday Evening Post. 


NEW TWIST has been added to the time-honored 
fA 


8 May, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 











AXIM 


When Maxim Heat Recovery 
Silencers provide steam or hot 
water for heating or processing 
purposes no extra fuel is. used. The 
source of heat is simply engine 
exhaust gases normally wasted. In 
nearly all cases it is mecessary to 
silence the exhaust outlet’ and 
Maxim Heat Recovery Silencers 
provide this necessary silencing 
plus the very important saving 
possible through the production 
of usable steam or hot water with- 
out additional fuel cost. 


As a matter of operating effi- 


: ap ; ‘ ‘ 1 
ciency this is obviously good practice at any time, but 


in wartime the possibility of conserving fuel takes on 
even greater importance. 

Maxim Engineers will be glad to discuss the appli- 
cation of Heat Recovery Silencers to your Specific 
problem. Descriptive Bulletins WH-100, WH-102 and 
WH-103 will be sent on request. 

e e e e 

Maxim Silencers without the heat recovery feature 
are available for effective silencing of internal com- 
bustion engine exhaust or intake, steam engine ex- 
haust, air compressor intake, vacuum pump discharge, 
blower intake and discharge. Engine exhaust silencers 
available with or without spark arrestor. Bulletins on 
request. Please give details. 


I—Steam Outlet 

2—Safety Valve Connection 

3—Dry Pipes 

4—Steam Space 

5—Water Line 

6—Shells—Cylindrical to withstand 
steam pressure and pulsating 
gas flow 

7—Inlet Head 

8—Pressure Gauge Connection 

9—Expansion Joint—permits dry 
operation 

10—Water Gauge Connections 


il—Cleanouts — provide easy access 
for cleaning heating surface 

12—Inlet Bleeder Tube 

13—Extended Heating Surface— 
forming conduits for leading ex- 
haust gases from one attenvat- 
ing chamber to the other 

14—Insulated Intermediate Head 

15—Outlet Bleeder Tube 

1é—Feed Water Deflector Plate 

17—Feed Water Connection 

18—Exhaust Gas Outlet from side 
conduits formed by extended 
heating surfaces 


THE MAXIM SILENCER CO. 
89 Homestead Ave., Hartford, Conn. 


i. Se 
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1. Above: Yarway Type B Seatiess 

' Walve, Angle Type 

2. Below: Yarway Type B Seatiess 
Valve, Straightway Type 











Yarway offers a complete Blow-Off Valve Service— 
FOUR DISTINCT TYPES OF VALVES to answer 
the Blow-Down Requirements of every steam plant. 


Each is the product of more than a quarter-century 
of mechanical and metallurgical research—of prac- 


tical field experience with more than 12,000 instal- 
lations—of a determination continually to lead the 
Industry with the finest blow-down equipment that 
can be produced. 


Because the Yarway line is complete you may be sure 
Yarway recommendations will be unbiased, based on 
honest judgment that the type valve selected will give 
long, trouble-free, money-saving service on the job. 


Write for catalog; For pressures up to 400 Ib, Sec- 
tion 424; For higher pressures, Section 431. 


YARNALL-WARING COMPANY 
114 Mermaid Ave., Philadelphia 18, Pa. 
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Yarway Type B Seatless Valves are of balanced, sliding 
plunger design. Made in Angle (Fig. 1) and Straightway 
(Fig. 2) Types. Operation of Yarway Seatless Valves: After 
valve is closed, shoulder S on plunger V contacts with upper 
follower gland F, forcing it down into body and compressing 
packings P, above and below port, making an absolutely 
tight valve. Yoke springs T maintain continuous pressure 
through follower glands F, on packing rings P. Annular groove 
0 connects with alemite fitting for lubricating plunger and 
packing; alemite lubrication also provided for stem. 
° 
Yarway Type C Seatless Valves (Fig. 3) are made in both 
angle and straightway types. In this design the longer plunger 
protects the packing from blow-down at all times. Other 
features are laminated packing with stainless steel inserts, 
nitralloy plungers, alemite lubrication, ball thrust bearings. 
a 

Yarway Hard-Seat Blow-Off Valves are of cone seat and disc 
type, having metal-to-metal contact. These valves are made 
in angle type (Fig. 4) and straightway easy flow type (Fig. 5). 
Features of the Yarway Hard-Seat Valve include: Marine and 
cast steel type yoke with threaded bushing, packing gland 
with bronze liner, large packing space, long-shank stem. 
Dise and seat ring are stainless steel; beveled. faces have 
stellite inserts which provide smooth, hard-wearing surfaces 
at this important point. 


SLOW-OFF VALVES 











4. Below: Yarway Hard-Seat 
Valve, Angle Type 





Valve, Straightway 
Type 
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This Hagan “Operating crew” is on the 
job 24 hours a day and no time off for sick- 
ness. Its quick response to changes in steam 
demand saves you up to 10% in fuel con- 
sumption. If your skilled operators are off 
work or called to war, Hagan Control will 
go on operating the plant at highest efficiency. 


May, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 





is round-the-clock worker who doesn't 
know the meaning 
of unscheduled lay-off! 


F you could have enough trained men around to do 

what this famous control system does, they could not 
do it as well, as reliably or as fast. Certainly not as eco- 
nomically! For this equipment, which “thinks like an 
engineer and acts instantly,” goes on operating efficiently 
even if some of your operators are absent. It is so simpli- 
fied as to be almost fool-proof . . . so dependable you have 
practically nothing to do with it but watch results. 

Thousands of America’s war industries can thank their 
stars today that they were farsighted enough to have 
Hagan installations functioning when the demand came 
for vastly increased production. They knew it would give 
them all the steam their boilers were capable of produc- 
ing and give it as needed, according to the demand. 

Hagan Automatic Control is one of the investments in 
equipment which management really likes to make. It 
not only starts paying dividends at once but will keep on 
doing so for many years to come. 


May we tell you more about it? 


Seiipnnsesennnnnnnneennncneennoenncensitenesninententttettties, 


HAGAN 
Thinks like an engineer. This is the “brains” of the control HALL 
system—the Master sender which detects load changes and BUROMIN 
sends the impulses that regulate fuel and air to the most CALGON 
efficient quantities. 








HAGAN CORPORATION - HAGAN BUILDING » PITTSBURGH 30. PA. 


HAGAN (ido COMBUSTION CONTROL 


te piel... and ME the Cader 


May, 1944 — POWER PLANT ENGINEERING — Chicago, Ill. 





“Our IRON FIREMAN 
save 20% in coal, 30° 


Trees 








PITTSBURGH PLANT 
MODERNIZES BOILER ROOM 





N the summer of 1940 the Pittsburgh Equi- The boilers are stokered 
table Meter Co., the world’s largest manu- with two Iron Fireman 
facturer of water and gas meters, completely Poweram stokers of 
modernized its boiler plant. Due to the growth 1,600 pounds hourly 
of company business, the old boiler plant was coal burning capacity. 





inefficient and inadequate to meet steam re- The Iron Fireman the tron Fireman exclusive volumeter 
. . ° . is highly responsive. Regardless of fuel 

quirements, even in the handling of rated ca- stokers are equipped bed conditions or the type of coal usd 
. . ° . ° the Volumeter will always give the 

pacity. They wanted an efficient boiler room with motor driven volume of air required. 


installation that would hold labor to a mini- forced draft fans. The forced draft air duct is 
mum, dispose of combustible refuse, and have equipped with a volumeter that meters the air 
a low maintenance cost. for combustion in proper volume for the fuel 

To meet these requirements the company burning rate. Variations in fuel bed resistance 
decided to install two Pacific No. 75-S-1 boilers are automatically compensated for with no de- 
having 2,143 square feet of heating surface and __ ficiency or excess of air, thus making possible 
an E. D. R. rating of 36,431 square feet. high combustion efficiency. 
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STOKERS 


a high combustion efficiency of the Iron Fireman 
stokers is responsible for a fuel saving of 20% over 
hand-firing at this plant. The Iron Fireman Poweram 
stokers installed here are of an extended design with 
-adistance of 16 feet from the center line of the retort 
to the center line of the coal hopper. The extended 
design was selected so the coal hoppers could be filled 
| directly from the coal bin, thus avoiding the wheeling 
| of coal from the bin to hoppers located at the boiler 

front. This design helped to make the 30% reduction 





The Iron Fireman Poweram design combines non-packing 
Screw-conveying with reciprocating retort distribution. The 
Teciprocating blocks in the bottom of the retort eject fuel from 
the retort and properly distribute it over the burning area of the 
stoker. The Iron Fireman slowly preheats the coal, bringing it 


ON 


Ss 
Ns 


= 


taal 


THE IRON FIREMAW 


PS Pg WS 


The extended arrangement keeps the boiler room 
clean. There is no wheeling of coal, piling of it in front 
of boilers or shoveling. 


Iron Fireman Stokers Available 


Iron Fireman commercial and industrial stokers are in 
full wartime production. Our nationwide organization 
of qualified engineers and dealers will make a free 
survey to determine what Iron Fireman can do for you. 
Write the Iron Fireman Manufacturing Company, 
3292 West 106th: Street, Cleveland 11, Ohio. 





i 


up to the ignition temperature as it nears the top of the fuel bed. 
An Iron Fireman fired boiler is never choked with coal, nor 
is the fire allowed to unduly die down. Automatic controls 
insure the fuel supply necessary for current steam demands. 


FIREMAN 


Automatic Coal Stokers 
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NEW GARGOYLI 


—to meet today’s most Severe]! 
of greatly increased Steam]? 


PROVED FAR 


HE TREMENDOUS PROGRESS made in steam _ The result is the ideal turbine oil, Gargoyle D.T.E. 
turbine design has resulted in the use of greatly in- Oil 797. 
creased steam pressures and steam temperatures. This This new oil has already proved its superiority. In 
increased heat subjects turbine oil to severe oxidation _ gruelling tests it surpassed all leading turbine oils ia 
conditions. resistance to oxidation. : 

To meet these new, severe requirements, Socony- This oil is in service in turbines ranging in size from 
Vacuum has developed a brand-new turbine oil, a great 1500 KW. to 50,000 KW. Ask your Socony-Vacuum 
addition to the famous Gargoyle D.T.E. Oil line. representative for details. 

The base stock of this oil is in itself a high-grade tur- P 
ee eer ee lates t sdati Prstte SOCONY-VACUUM OIL COMPANY, INC.» Standard Oil of 

. 8 great resistance to oxidation. Surther =—=_-N.Y. Division « White Star Division Lubrite Division 
resistance to oxidation plus anti-rust qualities are Chicago Division « White Eagle Division *» Wadhams Division 
added to this excellent turbine oil by special processing. Magnolia Petroleum Co. « General Petroleum Corp. of Cal. 





FROM .THE WORLD'S LEADER IN LUBRICATION: 5 
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re|lurbine Operating Conditions 
m|Pressures and Temperatures. 


*UPERIOR! 


G O WHAT MAKES A GREAT TURBINE OIL? 
GAR Vig ¥V Excellent Base Stock: The fundamental re- 















quirement for an ideal turbine oil is a base stock that 
in itself is an excellent turbine oil with excellent resis- 
tance to oxidation. ; 








T.E. ES 










¥ Extra Resistance to Oxidation: Oxidation 












r In protection—PLUS—is needed to meet the effect of 
— j= | greatly increased temperatures in modern turbine oper- 
Em Guu ation. Your turbine oil should havethis PLUS protection. 





Maximum Anti-Rust Qualities: The possi- 
bility of the presence of water demands that the oil 
should furnish maximum protection against corrosion. 
Your turbine oil should give this protection. 







THE NEW GARGOYLE D.T.E. OIL 797 HAS 
ALL OF THESE NECESSARY CHARACTERISTICS 


Lubricants 





: Socony-Vacuum Oil Company, Inc. 
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BAILEY sower METERS 
ENGINEERED | 


Bailey Field Engineers backed 


stallations adjust each Bailey Boiler Hete 


The use of Bailey Boiler Meters and Bailey engineering 
service for fuel conservation dates back through World War I. 


Modern installations of Bailey Boiler Meters usually 

include Bailey Boiler Control to automatically 

maintain maximum fuel economy and other 
desirable operating conditions. 
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s-YOUR PASSPORT to 
NFUEL CONSERVATION 


ly the know-how gained from thousands of successful Steam Flow—Air Flow 


Meter to the particular requirements of the unit which it serves. The meter 


then serves as a guide to firemen in obtaining maximum fuel conservation 


in everyday operation. 


Bailey engineering service starts with the selection of equipment and con- 
tinues through the design, construction, calibration, installation and final 
adjustment on the job. Much of this engineering work is done in the user's 
plant by Bailey Field Engineers who have been thoroughly trained in com- 
bustion and automatic control practice. These engineers are stationed in 
over 30 industrial areas throughout the United States and Canada for the 
purpose of rendering prompt “on the spot’ engineering service without 


undue traveling expense. 


The Bailey Engineer in your community has “know-how” at his command which 
was developed by over 25 years experience with the Steam Flow—Air Flow 
method of combustion control. This includes the records of tests on thousands 
of boiler installations covering a wide range of fuels, furnaces and fuel burn- 
ing equipment. You will find that this engineer has more to offer than meters 
and controllers. He is primarily interested in helping you to secure maximum 


a fuel conservation and other benefits which result from the intelligent use of 


other 


correctly selected and properly applied instrumentation. on 


BAILEY METER COMPANY 
1040 IVANHOE ROAD ¢«- CLEVELAND 10, OHIO 
Bailey Meter Company Limited, Montreal, Canada 
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GUY THE 


Pulverize 
Fuel Storage in Unit Systems 


@ When pulverized fuel was first commercialized, storage systems were provided 
for large installations to insure an ample available supply of pulverized fuel to mee 
sudden load swings. Unit systems were unsatisfactory as there was considerable lag 
between the time of change in feed rate to the mill and the change in amount of pulver. 
ized fuel available at the burner. 


Development of the Foste 
Wheeler unit system incorporating 
the ball mill (Hardinge type) makes 
immediately available a six to 
eight minutes supply of pulverized 
fuel. This reservoir of prepared 
fuel is always maintained in the 
mill ready to meet additional de- 
mands of the boiler beyond the 
rate at which it is being operated. 
Rate of feed is governed by a con. 
troller which keeps a constant levd 
of fuel in the mill. 


Foster Wheeler is a 
Three-Star winner under 
the U.S. Navy Board of 
Awards for Production. 











FOSTER 
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LULA LS ALLE 


Fuel Equipment 
Flexible Floors for Slagging Furnaces 


@ The interlocking wedge tile construction for slagging furnace floors, orig- 
inated by Foster Wheeler, has been highly successful for the past thirteen years. 


The wedge tile design is used not only in continuous slag removal and inter- 
mittent slag tap furnaces, but also in both air and water cooled slagging furnace 


floors. - 
The advantages of this con- ) 


struction are: 


] Expansion difficulties eliminated as hori- 
zontal expansion is transferred to ver- 
tical movement. 


Continuous tightness. 
Long life. 
Negligible maintenance. 


No outages due to furnace floors. 


FOSTER WHEELER 
CORPORATION 


165 BROADWAY 
NEW YORK 6, N. Y. 


WHEELER 
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hace than 


5,000,000 s. p. d. 


pure boiler feed make-up 
are distilled by 


G-R BENTUBE EVAPORATOR 


This enormous total capacity . . . equivalent to the water supply 
requirements of a city with a population of more than a quarter of 
a million ... and far greater than the total combined capacity of 

all other evaporator designs on the market... . is striking evidence . 
of the preference for G-R Bentube Evaporators. 


Some of the reasons for this preference . . . proven dependability 

and economy of operation .. . sustained capacity and mainteriance 
of purity with. varying raw water conditions . . . combined simplicity, 
ruggedness, and accessibility : 


Write for Bulletin 362, which describes in detail the patented scale- 


shedding elements and other distinctive features of this preferred 
evaporator, 


THE GRISCOM-RUSSELL CO. 
285 Madison Ave. : ‘ ~ New York 17, N.Y, 


‘GRISCOM. RUSSELL 
Pianeers in Heat Transfer Apparatus 
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SAVES TIME 


FOR THE PIPING DESIGNER 


This bulletin will enable you to 
determine quickly and easily 
the required pipe wall thick- 
nesses for commercial pressure 
and ‘temperature conditions. All 
you do is select a factor from a 
table. divide it into the working 
pressure and then refer the 
quotient to a chart. You have 
no substitution in formulae .. . 
no extensive calculations ... 
no reference to codes or speci- 
fications. 
This bulletin will gladly be 
sent to anyone interested 
who requests it upon a busi- 
ness letterhead. Simply 
mention Bulletin 43-A and 
address the main office at 

St. Louis, Missouri. — 


MIDWEST 
NATION-Wibe 


4 
é 


pat 


MIDWEST PIPING & SUPPLY CO., INC. 


Main Office: 1450 South Second St., St. Louis 4, Mo. 
Plants: St. Louis, Passaic (N. J.) and Los Angeles 


Sales Offices: Chicago—645 Marquette Bldg. e Houston—229 Shell Bldg. e Los Angeles 
520 Anderson St. e New York—(Eastern Division) 30 Church St. e Tulsa—533 Mayo Bldg 


LOS ANGELES 


PIPING FABRICATORS AND. MANUFACTURERS OF PIPE WELDING FITTINGS 
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a. 


Enroll in the National Fuel Efficiency Program by signing this pledge when 
it is presented to you by a Regional Engineer who will identify himself by 
the card reproduced below. Welcome him, for his sole purpose is to help 
you help your country. 








NATIONAL FUEL EFFICIENCY PROGRAM 
in cooperation with the 
UNITED STATES DEPARTMENT OF THE INTERIOR 
BUREAU OF MINES 


Jn order to conserve fuel in our establishment and to prevent waste 
to help win the War: 


We hereby enroll in the National Fuel Cfticiency Program. 


We hereby pledge ourselves to cooperate in this voluntary one, 
We hereby agree to consider fuel-sabing recommendations applicable 
to our operations. 


























u wish to expedite the Seetentinwe te Pacsaass te Pue Soneeee ae 
visit of a Regional Engineer UL I : 

to your plant, write to the one Mam tite Corrdenaller 
National Fuel Efficiency Pro- ef ; 
gram, New Interior Bldg., = — 4 
Washington, D. C. eSeSue hs 


COMBUSTION 


20 








C-E PRODUCTS INCLUDE: ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEI 
SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND HEATERS 
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The EMERGENCY The fuel situation is far more serious than 
most people realize. This applies to all fuels, including coal — our 


basic industrial fuel. There may soon be sections of the country with 
insufficient fuel for essential industrial operations, not to mention 
civilian needs. There are only two ways to answer this urgent national 
problem without curtailing production or imposing further restrictions 
'_(1)make every pound of fuel do more work by increasing efficiency; 
(2) minimize heat losses in the boiler room and throughout the plant. 


The PLAN A National Fuel Efficiency Program has been estab- 
lished and is now in operation. It is conducted by a Council, as listed 
opposite, in cooperation with the Bureau of Mines. Under this Council, 
coordinators in every section of the country direct a staff of hundieds 
of engineers — leading fuel experts. All of these men from top to 
bottom are giving their services without compensation. They will pool 
their technical experience and utilize the resources of the Bureau of 
Mines and other groups in their efforts to bring the most competent 
engineering recommendations to the plants they contact. 


The GOAL The goal for the first season is to reduce commercial 
and industrial consumption of coal by 29,000,000 tons and of other 
fuels by proportionate amounts. To do this, regional engineers will 
endeavor to contact all possible boiler plants from small heating and 
commercial jobs up to large industrial installations. 


Your PART When the bearer of the identification card, illus- 
trated opposite, calls upon you, welcome him and give him your 
fullest cooperation. Assist him in getting the information he needs 
to analyze your conditions, read the helpful literature he will leave 
with or send you. (It has been prepared especially for this program by 
specialists on the operation and maintenance of the various classes of 
fuel burning, steam generating and related equipment.) Finally, follow 
through on the suggestions you will find in the literature and the rec- 
ommendations that will be made to you. Put. your own fuel conser- 
vation program into effect and make it work. 


Your GAIN The satisfaction of knowing that you have made an 
important contribution to one of your country’s most vital war prob- 
lems, plus expert engineering advice, without charge, on ways and 
means of effecting savings and improvements in your plant operation. 


This space is contributed by the undersigned com- 
pany for the purpose of furthering the important 
work of the National Fuel Efficiency Program. 











NATIONAL FUEL 
EFFICIENCY COUNCIL 


THOS. C. CHEASLEY, Chairman 
FUEL ENGINEER, SINCLAIR 
COAL CO. 

SUPERVISING ENGINEER, 
NATIONAL FUEL EFFICIENCY 
SECTION, 

BUREAU OF MINES 


O. F. CAMPBELL, 


COMBUSTION ENGINEER, 
SINCLAIR REFINING COMPANY 


W. G. CHRISTY, 
SMOKE ABATEMENT ENGINEER, 
HUDSON COUNTY, N. J., DEPT. OF 
SMOKE REGULATION 


C. F. HARDY, 
MANAGER, 
FUEL ENGINEERING DVSN., 
APPALACHIAN COALS, INC. 


H. K. KUGEL, 
SMOKE REGULATION ENGINEER, 
DISTRICT OF COLUMBIA 


L. S. REAGAN, 
V. PRES., 
WEBSTER ENGINEERING CO., 
TULSA, OKLAHOMA 


C. A. REED, 


DIRECTOR OF ENGINEERING DEPT., 
NATIONAL COAL ASSOCIATION 


H. J. ROSE, 


V. PRES. IN CHG. OF RESEARCH, 
ANTHRACITE INDUSTRIES, INC. 


R. A. SHERMAN, 
SUPERVISOR, FUELS DIVISION, 
BATTELLE MEMORIAL INSTITUTE 


A. W. THORSON, 
HEAD CONVERSION ENGINEER, 
SOLID FUELS ADMINISTRATION 
FOR WAR 


J. E. TOBEY, 
MANAGING DIRECTOR, 
COAL BUREAU, 

UPPER MONONGAHELA 
VALLEY ASSN. 


J. F. BARKLEY, Ex Officio, 
CHIEF, DIVISION OF SOLID FUELS 
UTILIZATION FOR WAR, 
BUREAU OF MINES 











M ENGINEERING#= 


200 MADISON AVENUE 


NEW YORK, 16 N. Y. 


Canada: COMBUSTION ENGINEERING CORPORATION LIMITED, Montreal 
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TAYLOR SIDE WALL AIR NOZZLES 


HERE water walls are not justified, 

the formation of clinkers on furnace 
side walls is a time-wasting and costly annoy- 
ance. Happily, however, there is a solution for 
these difficulties— Taylor Side Wall Air Noz- 
ales. These nozzles, a product of years of 
Stoker engineering development, continually 
discharge a uniform screen of air that reduces 
side wall clinker formation. Stoker efficiency 
goes up, cost comes down. 

At the same time Taylor nozzles offer other 
interesting features favoring economical oper- 
ation, and reduced replacement and main- 
tenance costs. 


They are set in side walls below the hot zone and 
are at all times air cooled resulting in minimum 
maintenance and simplicity of replacement. 


Brick work maintenance and labor costs are 
reduced due to counteracting of flame action 
and damage caused by hand removal. 


Elimination of loss that occurs when boilers 
are off the line for repairs at other than regular 
cleaning periods. 


Effect an increase in furnace capacity, making 
available space occupied by clinkers. 


Operators find equipment more satisfactory, 
resulting in better performance. This simplifies 
the problem of getting and keeping the class 
of men you want. 


The Side Wall Air Nozzle is one of man 
Taylor Stoker features combining to generate 
steam efficiently at a lower cost. 


JUDGE THE SELECTION OF FUEL FIRING 
EQUIPMENT BY THESE TWELVE POINTS 


1. RELIABILITY—the ability to operate with 
minimum outage and minimum standby 
equipment. 


2. CAPACITY—the ability to provide ade- 
quate prime capacity ratings, with sufficient 
reserve capacity for emergencies. 


MAINTENANCE—the ability to operate 
> Se with minimum repair costs. 


4. FLEXIBILITY—the ability to follow the 
steam demand upward or downward... 
quickly and without sacrificing efficiency. 


5. EFFICIENCY—the proved dollar effi- 
ciency (total cost of steam production) as 
shown by actual performance in similar 
installations. 


6. OPERATION—the abili . operate con- 
tinuously, the number an of opera- 
tions required, the ease a combustion 
adjustments, etc. 


7. ADAPTABILITY —the ability to meet spe- 
cial and — conditions, present and 


future—structural limitations, utilization of 
present equipment, growth and change of 
power service demands. 


8. FUEL FLEXIBILITY—the ability to burn 
efficiently and easily fuels from manysources 
having widely varying characteristics. 


9. REFUSE DISPOSAL— the ability to eco- 
nomically eliminate ash or refuse and the 
opportunities of disposal at low cost, no 
cost, or profit. 


ACK DISCHARGE—the practical 
elimination of “smoke nuisance” without 
special equipment. 


11. SPACE REQUIREMENTS — the ability 
to conform to existing or future space limita- 
tions, to short and wide or long and narrow 
furnaces. Also the accessibility of compo- 
nent parts for maintenance and operation. 


12. OBSOLESCENCE — the adaptability of 
the equipment toward possible future 
ernization with minimum of complica 
and outage. 


A-E-CO TAYLOR STOKERS ¢ LO-HED HOISTS 
HELE-SHAW FLUID POWER « MARINE DECK AUXILIARIES 















AMERICAN ENGINEERING COMPANY 


PHILADELPHIA 25 © PENNSYLVANIA 
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* This is the 10th of a series of informative messages 
concerning the. meaning and significance of com- 
monly used tests and terms employed to describe 
the characteristics of lubricating oils. 





~ DRUMS! DRUMS! DRUMS! 
War needs make it ex- 
tremely important that all 
empty drums be returned 
immediately. 


ai 
y 





SCIENTIFICALLY ENGINEERED 


‘FOR EVERY INDUSTRIAL USE TYCOL 
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TIDE WATER LUBRICANIA 
EXPLANATION. Petr 











oleum Cating the presence of free sulphur 

‘ Or corrosive sulphur compounds in 
an oil. This test will detect concen- 
trations of free sulphur 


P Completely, 
The test tube is closed with q vented 
Stopper and maintained at q tem- 
Perature of 212° F. for 3 hours. (If 
gasoline is being tested, then the 
temperature js held at 129° F. to 
avoid loss of Product by distillation), 
he copper Strip is then rinsed with 
sulphur-free acetone and com 
with a similar strip of freshly pol- 
ished copper. 
© presence of free sulphur or 
Osivé: sulphur Compounds is in- 
dicated by the corrosion or discol- 
Oration of the test strip. 
© sample does Not “pass” the 
test if the discoloration of a freshly 
Polished becomes 


PERATURE 
OF 212° F 


i 
a : 


FOR OIL Test 


| 122° F FOR 
The Copper Strip Corrosion Test is : ‘ 
an extremely Sensitive test for indi- : 


ing and rigid isms 
- tific manufacturing rs will recommen 
Tre nig wert ine Wasaga wi aly off 
z . to mee . the Ty ssuring 
rehensive line Their repeatedly needs — thus a ication. 
service i sipaagereti outstanding per- aa and economical lubrica 
proven wage heer of modern scien- 
formance is 


ANY 
TIDE WATER ASSOCIATED OIL COMP 


York 4, N. Y¥. 
Division: 17 Battery Place, New 
e Eastern 


N, Cc, : 
Boe OS h, Charlotte, 
CT ee bes Boston, Philadelphia, Pittsburg 
Principal Branch C 


Ss 
INDUSTRIAL LUBRICANT 
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ACTION AND REACTION MUST BE EQUAL AND OPPOSITE 


Recent developments in the application of the Force 


Balance principle offer some interesting and unique 
possibilities for the automatic regulation and 
measurement of flow= pressure —liquid level and 


temperature in your plant. Write us for details, 





The Smoot Engineering Corp., 
now a part of the + wart 
Flow Meters Co., were early 
pioneers in the application of 
the Force Balance principle to 
automatic metering and con- 
trol equipment. The first Smoot 
regulators built in 1914 in- 
corporated the Force Balance 
principle as have all Smoot 
(now Republic) regulators 
since that time. 


PERFORMANCE FEATURES 


ACCURACY of the Republic Force Balance method of measurement 
is higher than can be consistently secured and maintained with any 
other method. 


SENSITIVITY—due to the negligible motions required for complete 
operation of all parts for full scale change, no appreciable hysteresis 
results from reversal of direction of measurement change. The hyster- 
esis loop is so small that it is undetectable by ordinary means, being 
less than 1/20 of 1%. 


RESPONSIVENESS— due to the fact that there is virtually no 
volume displacement, the transmitter is able to follow flow changes 
almost instantaneously. The time required to produce full output 
pressure at the transmitter is in the nature of fractions of a second, 
after the force of the function being measured is imposed. 


NO MERCURY is required, therefore, overrange cannot blow mer- 
cury or sealing liquid into the flow lines. 


NO TEMPERATURE EFFECT—the effect of ambient temperature 
variations on the accuracy of the transmitter is negligible. Since all 
parts are equally affected by temperature changes, force and leverage 
relationships are not disturbed and accuracy is unimpaired. 


REPUBLIC FLOW METERS CO., 2224 Diversey Parkway, Chicago 47, Ill. 
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28 Years of C.H. Wheeler 204i BANK 
(91 (maremne =x | KEEP PACE WITH IMPROVEMENTS 


rce 





DENSER with which the steam 
o—_ type air pumps were used is 


i IN TURBINE DESIGN 
sheet. 


ind 
As the Steam Turbine was developed 
for higher vacuum, C. H. Wheeler Con- 


densers kept apace of the same trend. 


Resale: Condensate temperatures 
within 5° of tempera- 
tures corresponding to vacuum. 














and hotter condensate—shown 


ee eT penetration for the entering steam! 


Yk omens eres ee NOW — Additional steam lanes give deeper 














Result: This produced conden- 
sate temperature corre- 
sponding to temperature of vacuum 


and the oxygen content was less than 
0.03 cc per litre. 








ent 


"1 192 Parnes mescra n 


open area for enter: steam— 
illustrated in literature published at 









































ote that time. 
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si Sj 4 It ¢a evtdent from the illustrations that the 
C. H. Wheeler Manufacturing Company has pio- 

“i ) a neered the development of this highly efficient 
D ’ 

li ait ual Bank Condenser 
- PRODUCTS: Surface Condensers Steam Je: Ejectors e Cooling Towers» Deck Machinery 











all 


m0 C,H. WHEELER MANUFACTURING CO. 
L. 19th ST. and LEHIGH AVE., PHILADELPHIA, PA. of Dh tad Ye he 
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FOUR OF 25 NEW DIESELS 


FOR MARITIME COMMISSION 
BEGIN OFFICIAL TEST RUNS 


The photograph pictures a part of the big Busch- 
Sulzer plant in St. Louis. At the extreme left, one of 
the main propulsion engines for the Maritime Com- 
mission’s Type C1-AV1 coastal cargo vessels is 
making its successful trial run. Next left, a second 
engine is nearly ready to turn over while the re- 
maining two are rapidly nearing complete assembly. 

The C1-AV1 vessels will be used to move troops 
and materials to combat areas. Each of the twenty- 
five 4,000 ton ships with Busch-Sulzer Diesels will 
be propelled by a single direct-connected engine de- 
veloping 1700 B. H. P. at 180 R. P. M. 


Busch-Sulzer also builds Diesels for other Mari- 
time Commission ships and for vessels of the Army 
and Navy and marine and stationary engines for 
orders of high priority. Since a tremendous demand 
for Diesels is expected to continue for several years 
after hostilities cease, may we suggest that you ac- 
quaint us now with your requirements? We build 
4-cycle engines up to 1500 B. H. P. and 2-cycle 
engines up to 7500 B. H. P. in sizes and speeds to 
suit a variety of needs. Your inquiry will receive 
prompt attention. 


BUSCH-SULZER BROS.-DIESEL ENGINE COMPANY 
SAINT LOUIS 


AMERICA’S OLDEST BUILDER OF DIESEL ENGINES 
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Way back in 1911 a boiler pres- 
sure of 125 lbs. was considered 
really “high pressure”, And steam 
traps had developed no farther 
than these “high pressure” boil- 
ers. In that same year Armstrong 
built the first inverted bucket trap 
that sounded the death knell to 
such practically obsolete contrap- 
tions as pet cocks to prevent air 
binding and drain connections to 
get rid of sediment and sludge. 
For the first time engineers could 
install traps that were non air 
binding and self scrubbing — 


STEAM PRESSURI 
REDUCING VALVE. FROM 1400 Ib. 
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could install traps and forget them. 


The rise in boiler pressures 
which began after World War I 
was paralleled by material and 
design improvements in the Arm- 
strong Trap. To name a few: heat 
treated chrome steel valve parts 
replaced brass and bronze, steel 
forgings replaced castings, stain- 
less steel buckets replaced brass. 
A frictionless leverage system re- 
placed the original leverage de- 
sign which took power to operate 
and time and money to maintain. 


Because of these and other im- 
provements, the Armstrong Traps 
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are as modern as the high pres- 
sure boilers with which they are 
used. This is why so many high 
pressure Armstrong traps are in 
service and why the words Arm- 
strong and steam trap are synony- 
mous to power plant engineers. 

The Armstrong Steam Trap 
Book goes into detail as to design 
and contains complete data for 
sizing and installing high pressure 
traps. A copy is yours for the 
asking. Just write Armstrong Ma- 
chine Works, 810 Maple Street, 
Three Rivers, Michigan. 


ij 














Backing the Attack 
on Both Fronts 


Gar Lock Packings, Gaskets and Kiozure Oil Seals are backing the 
attack on the battle fronts throughout the world. Engineers in the 
U.S. Armed Forces everywhere rely on GARLOCK dependable perform- 
ance. And on the home front our war industries are taking advantage 
of the long, superior service of GARLOCK products to achieve top-speed 
production of planes, ships, guns, shells—for a quicker Victory. 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 
In Canada: The Garlock Packing Company of Canada Ltd., Montreal, Que. 


GaRLOcK 117 globe and angle valve 
stem packing is equally effective against 
high pressure steam, hot or cold water, 
or oil. Furnished either braided or twisted 
in all sizes from js” to 34”. 
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COULD IT HAPPEN IN YOUR PLANT TOMORROW MORNING ? 


@ The sudden flash—the stalled machines—the 
catcalls of idle operators—the hurried conference 
at the desk of the maintenance chief— 


@ Then, the inevitable layoff—FOR PLANT POWER- 
SYSTEM REPAIRS! 


Today, many otherwise well-equipped plants are 


“getting by on a shoestring” in transporting elec- 


tric energy from the point of entrance to individual 
departments and machines. Weak spots in the 
system remain undisclosed, until suddenly some- 
thing snaps! Then, repairs that take days to com- 


plete may be necessary. 


If your plant power system has been adapted 


and extended to handle loads that it was not 


orginally designed to meet, it may now be partly or 
wholly a “shoestring” system: containing make-shift 
circuits; circuit breakers and fuses with inadequate 


interrupting capacity; long, overloaded feeders. 


In addition to the outages you risk, such a 
system is often the overlooked cause of low pro- 
duction due to sluggish drives and poor lighting, 
and of high maintenance expense. Nurse it through 
for the time being if you must—but start planning 


now to replace it. 


HERE’S How to plan for fully 


modern power distribution throughout your plant, 


using the G-E load-center system. 











* BLOCKS OF POWER 


unit substations—are the basic elements of 
the G-E load-center distribution system for 
industrial plants. 


In this system, plant power is distributed at 
high voltage to the substations, located at or 
near individual centers of power demand. 
Here it is transformed to a lower utilization 


voltage and distributed over short, indi- 
vidually protected feeder circuits. 


Thus, you avoid the high costs and voltage 
drop that result from use of long, heavy low- 
voltage feeders from a single, remote sub- 
station. You have a fully co-ordinated sys- 
tem throughout. 


The best investment in the world is in this 
country’s future. Buy War Bonds 








... Sofjequied your flat fiom 


CRIPPLING OUTAGES 


The load-center distribution system— 
having G-E unit substations, and auxiliary 
equipment designed to tie-in with them— 
is the safe, modern way to guard against 
interruptions in power supply within your 
plant. 

Even an inexpensive radial arrange- 
ment (see A below) is highly reliable 
when G-E unit substations are used, be- 
cause the interrupting capacity of the 
switchgear is exactly matched with trans- 
former capacity. Self-protection at each 
load center isolates most trouble within a 
single, short, low-voltage feeder circuit. 
And even when a primary circuit is 
opened at one substation, other load 
areas are not affected, and work can pro- 


ceed as usual. 


For still higher standards of service 
continuity, you can choose from a number 
of circuit arrangements such as the sec- 
ondary selective (B) and the secondary 
network (C). The extra cost of this “service 
insurance” is far less than that of dupli- 
cate, long, low-voltage feeders from a 


single outdoor station. 


Perhaps the biggest gain of all in avoid- 
ing power-system breakdowns comes from 
planning a co-ordinated system right from 
the start, using well-matched equipment 
of the proper capacity right where you 
want it. The load-center system permits 
you to make such a plan now, installing it 
complete, or block-by-block as a part of a 


gradual modernization project. 





THE SIMPLE RADIAL arrangement consists of one 
or more load-center unit substations supplied by one 
primary feeder through one primary breaker. It is 
entirely adequate for the majority of installations. A 
radial circuit is low in cost and is extremely easy to 
operate. It offers a high degree of continuity when 
hich-quality electric equipment is used throughout. 


THE SECONDARY SELECTIVE arrangement uses 
duplicate primary feeders and transformers to supply 
each secondary load bus. Single-transformer unit 
substations are arranged in pairs (as shown at the 
left in the above diagram), or a double-transformer 
unit substation (as shown at the right) can be used. 


THE SECONDARY NETWORK consists of two or 
more primary breakers and primary feeders, and 
two or more load-center unit substations, with the 
secondaries of the transformers operated in parallel 
through an_ inte cting grid. Aut ti 

switching equipment di: cts a faulty trans- 
former or primary feeder without any attention 
from an operator. 








Get Started NOW for FUTURE PROTECTION 
..» Follow this Simple Plan 





Plan Now fOr a Qresh Start 





In Plant Power Distribution 











Begin with expected 7 7 
LOAD DENSITIES ASSEMBLY DEPT. 


Analyze today's power loads in terms of volt- 
amperes per square foot. Consider tomorrow's A 7 
further electrification needs in each department. 











. s 
Map out your LOAD-CENTER PRODUCTION AREA 


(HEAVY) 
ZONES and FEEDERS 7 6 ° 
Subdivide floor areas in zones of 300 to 1000 kva, —— 


and determine the service continuity that each re- 
a AREA 


(LIGHT) 


Work with G.E. on a 
“ONE-LINE DIAGRAM” 


We'll sit down with you and your engineers to de- 
cide on the number and arrangement of unit sub- 














quires. 





TOOL ROOM 


stations, switchgear equipments, etc., and the inter- ° 
connecting circuits you will ultimately want for a e——_ 
completely modern system. 


FFICE 























Be ready to order | | | 
STANDARD EQUIPMENT 


G-E load-center power distribution equipment is 
built up by block-assembly from standard, repeti- 
tively-built designs. Once your “one-line diagram” 
is complete, you can begin modernizing step by step 
at your necessity or convenience, using well-matched 

















standard equipment. 


For further information on G-E unit substations as 
applied in load-center distribution systems, write for 
Bulletin GED-1006. General Electric Company, 
Schenectady, N. Y. 





GENERAL (36) ELECTRIC 










stalled in another public 
utility plant. 


Ee | 26,500 foot Lummus sur- 
ARG fqce condenser now in- 






me, 





...in these LUMMUS 
Surface Condensers 






Typical of the efficiency and versatility of Lummus design 
are these two large surface condensers, 32,600 square 
feet and 26,500 square feet, respectively. The distinctive 
tube sheet layouts ... while varied to meet individual con- 
ditions . . . provide large internal steam space with an 
open steam lane through the center of the condenser. 
Lummus Surface Condensers are designed for full de- 
aeration by cascading the condensate through live 
steam. This operation serves to prevent condensate de- 
pression even at low loads, as well as removing the 

















Steam Jet Air 


\. Bleeder Heaters 










7 ‘Boiler Blowdown Heat 


















Exchencers | __ soluble air. Lummus also designs and builds Steam Jet 
Evaporators Bose . Air Ejectors for use with its surface condensers, thus 
Fuel Oil Heaters - |. eliminating divided responsibility for the proper opera- 
Lubricating Oil Coolers ~~. tion of the complete plant. Further data upon request. 

eee 






THE LUMMUS COMPANY « 420 LEXINGTON AVE., NEW YORK 17, N.Y. 


LUMMUS| 
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The electrical manufacturing industry, 
which furnishes the equipment, and the 
Public Utilities which furnish the power, 


are in a large measure responsible for much 


of the progress in the America of today. It 


has been a privilege of American Blower 

to work with both of these great 

industries, furnishing mechani- gn 

cal draft equipment, fans, dust \¢ @ 
eh 4, 


collectors and fluid drives. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT, MICH. 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONT. 
Division of Amsnican Rapiaror & Standard Sanitary coxroxation 


American Blower Air Supply 
Fans are in wide use for general 
ventilation of assembly buildings 
in the electrical industry. 


American Blower equipment for 
washing and purifying air in process 
work and in finishing rooms in the 
electrical industry. 














LECTRICAL | 














bove) — Ready for shipment, American 
ower Type “D” Centrifugal Collectors for 
ecting dust in iron and steel foundries 
d grinding operations in the electrical 


lustry. 


Right) — American Blower Pressure 
wers find many industrial applications 
' forges, burners and heat-treating ovens. 
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The Integral-Furnace 
and 750 F. The 
oil and gas. 
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Record, war-shortening production of 100-octane 
aviation gasoline is expected of Sun Oil Company's new 
Marcus Hook refinery — one of the world's larger plants. 
Naturally, uninterrupted output of this vital ingredient of 
victory, calls for a dependable supply of power and process 
steam. In order to assure such a supply, three B&W 
Integral-Furnace Boilers were installed. 


Experience with a similar B&W boiler installation at 
another Sun Oil boiler room-at Marcus Hook since 1939 
clearly demonstrated the reliability of the B&W Integral- 
Furnace Boiler for these new requirements. Further evidence 
of Sun Oil's confidence in these boilers is the fact that a 
fourth unit of the same type will. be later added to the 
present Marcus Hook installation.. 














THE BABCOCK & WILCOX COMPANY 
85 LIBERTY STREET NEW YORK 6, N. Y. 
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What goes on inside many of America’s boilers is 
revealed to Hall chemists through these samples of 
boiler water. Careful periodic analyses by Hall Labo- 
ratories, in conjunction with simplified control 
analyses made regularly by the plant personnel, assure 
the proper water treatment to keep these plants in 


continuous operation year after year. 


4 
4 
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Ul} boiler operation Is an 


Gucbidle Obl 


ROGRESS began in water conditioning serv- 
ice when a group of Hall chemists started the 

research into what goes on inside a boiler. At that 
time power plant operators were at the mercy of pe se wangpambipr dnp 0 
scale, corrosion, carryover and embrittlement. tent is icing kept to an-alin- 

To this simple, and now clearly obvious ap- lute minimum. 
proach to the problems of boiler water condition- , 
ing, which Hall Laboratories follow as vigorously 
today as they did twenty years ago, the entire steam 
power world is indebted. One by one the mysteries 
surrounding the effects of steam under high pres- 
sures and high temperatures have been solved. On 
learning the causes the road was cleared for finding 
the remedies. 

Out of this knowledge and experience has come 
the best system ever devised for keeping a boiler 
out of trouble arising from water—THE HALL SyYs- 
TEM OF PREVENTIVE CARE. Operated within your 
own plant, by your own personnel under direct 
Hall field supervision, it effectively eliminates 
unscheduled outages which owe their origin to 
scale, corrosion, embrittlement and carryover. 

Today, in many of the country’s leading power 
plants, Hall preventive care is as much a part of 
their operating system as the very boilers in which 
it is employed. The reason is plain. It brings re- 
sults. They have the comforting assurance that 
behind it is the world’s most authoritative source 
for the solution of water conditioning problems. 

You can probably remember the time when the 
only clean boiler was a new one. Today, through 
Hall preventive care, countless veteran boilers are 
contributing mightily to war production. May we 
give you further facts about this service? 


HALL LABORATORIES, INC., Hagan Building, Pittsburgh 30, Pa. 
A Subsidiary of Hagan Corporation 


Hall Sewicetn a Nutshell 


HAGAN At your immediate disposal are placed the technical 

HALL N knowledge and facilities of the pioneering leaders in sci- 
BuROMl entific boiler water conditioning. In addition, with your 
CALGO full cooperation, Hall Service: 


1. Minimizes boiler outages caused by water 

2. Helps maintain highest efficiency. 

3. Establishes non-embrittling water 

4. Minimizes carryover. 

5. Prevents corrosion in and iated equipment. 
6. Prevents deposition in water lines and cooling systems. 





hail 
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{ PUMP TIPS FROM ALLIS-CHALMERS = ONE IN A SERIES | 


How to make BEARINGS 
Last Lon er... 


NE OF THE MAIN CAUSES of bearing trouble is 
misalignment. For when pump and its driving 
motor are not correctly aligned, every revolution of 
the shaft throws tremendous extra load on all mov- 
ing parts within the pump’s closely fitted body — 
resulting in greatly accelerated wear, oftentimes in 
complete bearing failure. 


In an effort to eliminate the 
misalignment factor, A-C de- 
veloped, for many applications, 
the “Electrifugal” pump — in 
which both motor and pump 
impeller are mounted on one 
shaft and in one frame. This 
unit-design prevents shaft from 
getting out of line . . . mini- 
mizes possibility of excessive 
bearing wear. 


However, many pumps in use 
today are coupled to separate 
driving motors. In guarding 
against misalignment in this 
type pump, see that coupling 
flanges are perfectly aligned — 
and that they're kept that way! 


- Regardless of whether your pumps are equipped 
with ball, roller or sleeve bearings, here are a few 
maintenance tips that can prove useful to you in 
getting longer life out of bearings: 


> Although too much oil won’t harm sleeve bearings, 
too much grease in anti-friction type bearings will 


P Tune in the Boston Symphony, Blue Network, every Saturday at 8:30 pm, EWT. 


Allis-Chalmers “Electrifugal” Pumps are equip- 
ped with two large ball bearings which sup- 
port both the rotor and runner on one shaft. 


promote friction and heat. Main job of grease in an- 
ti-friction bearings is to protect steel elements against 
corrosion, not friction. 


> No one rule on lubrication frequency fits all pump 
installations. So play safe: if anything, change lubri- 
cant before it’s too worn or too dirty. 


> Once a month, check bearing 
‘<< gaueen with a thermom- 
eter... not by hand. 


> In the case of sleeve bearings, 
measure bearings for wear every 
three months, replacing them if 
wear is excessive. Generally al- 
low two-thousandths of an inch 
clearance — plus one-thou- 
sandth of an inch for each inch 
of shaft journal diameter. 


» Every three months, drain lu- 
bricant, washing out oil wells 
and bearings with kerosene. In 
the case of sleeve bearings, check 
to see that oil rings are free to 
turn with the shaft. 


»>If you haven’t done so al- 
ready, send for Allis-Chalmers’ 
free “Handbook for Wartime Care of Centrifugal 
Pumps’. Applies to a// makes of pumps; contains 
no advertising. Contents include: valuable tables of 
friction losses; handy guide to locating trouble; war- 
time maintenance schedule. Address your request to 


ALLIs-CHALMERS Mrc. Co., MILWAUKEE 1, WIS. 
A 1709 


~ ALLIS- CHALMERS PUMPS 


Allis-Chalmers builds all | |_| 
types and variations of a 
a 


U 


Single 
Suction 


— = _——— 


pumps shown at right. Ca- 
pacities from 10 to 150,000 
gpm—heads to 2500 Ibs. 


ed 


Double Suction . 
Multi-Stage 


, Axial Flow 
* (Propeller) 


or 


rnonel 


suit 
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IND 
ICATING A Red indication pointer operat- 


POl ing across a white 10" scale makes 
it unnecessary to examine closely the 
position of the pens to determine 
whether the air is excessive or 
insufficient, for the movement of the 
pointer is 3 times as great as the 
difference between the pens. 


HE Cochrane Corporation offers to the 

power plant field a new boiler meter of 
the steam-flow, air-flow type known as the 
Cochrane Boiler Ratio Meter. This meter has 
several important advantages over other con- 
structions. An easily adjustable cam in the air 
flow mechanism permits the operator to es- 
tablish the relation of air supply to fuel supply 
(measured by steam generated) most favor. 
able for his particular operation. The ratio 
indicating pointer, illustrated and described 
above, is another feature. The steam flow 
mechanism is the well-known Cochrane Fric- 
tion-Free Electric Flow Meter, operating on 
the null balance principle assuring highest 
accuracy, while the air flow mechanism is 
based on the highly responsive Hays_slack 
diaphragm, equipped with an electric motor 
follow-up for ample power. Intelligent use 
of the Cochrane Boiler Ratio Meter will 
result in lower operation and maintenance 
costs as well as greater plant capacity with- 
out increasing the size of the steam producing 
units or auxiliaries. 





OS a i eA cana NiseeSaNE Rta OCS: 


Nee, 


oP Pe ol Jor a copy 3 
of Publication 4071, 
“Double-Barreled COCHRANE CORPORATION 


4 rreled 
Combustion Guidance 3123 N. 17th St., PHILADELPHIA 32, PA. 


THE MOST COMPLETE LINE OF MEASURING INSTRUMENTS 








: TEMP & PRESSURE a RING BALANCE be eee UINAMETER q 
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Typical Terry Solid Wheel Turbine 
with Casing Cover and Bearing 
Caps Raised. Note Ruggednes 
and the Accessibility of All Parts. 
Units of this type are used to drive 
Boiler Feed Pumps, Coal Pulver. 
izers, Exciters, and All Types of 
Power Plant Auxiliary Equipment 
Built in Sizes from 5 H.P. to 2000 
H.P. 


THE TERRY STEAM -TURBINE CO. 
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EIOFFERS MANY ADVANTAGES 


ROM THE SMALLEST TO THE LARGEST, 
HESE RELIABLE TURBINES HAVE — 








+ Indestructible One Piece Wheel 






¢ Large Radial and Axial Clearances 







- Be Double Rim Protected Blading 







¢ Dependable and Durable Governor 







¢ Heavy Dust-Proof Bearing and Governor Housing 







¢ Independent Overspeed Trip with Separate Valve 







¢ Sturdy Casing Design 







¢ Strong and Easily Inspected Steam Strainer 






* Sight Oil Level Gauges 
Action of steam in Terry wheel turbine. The 
7 steam issues from an expanding nozzle at 
* Individual Nozzle Control high velocity and enters the side of the wheel 
bucket in which its direction is reversed 180°. 
As this single reversal uses but a portion of 
the available energy, the steam is caught in 
@ stationary reversing chamber and returned 
again to the wheel. This process is repeated 
several times until practically all of the useful 
energy has been utilized. 







*Twly Accessible Construction, Which Makes In- 
spection of the Interior Parts a Simple Matter 








for Full Details ask for Bulletin $-116 





TERRY SQUARE- HARTFORD, CONN. 
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DESIGNED ESPECIALLY 
for HIGH-SPEED 
CENTRIFUGAL PUMPS! 


JOHNS-MANVILLE 
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H™:: a tough pliable spiral 
plastic packing that’s proven 
unusually successful in high-speed 
centrifugal pumps. It provides a 
tight-sealing bushing that operates 
with low friction. 


Johns-Manville Spiral Plastic 
Packings are made of selected as- 
bestos fiber combined with such 
materials as non-friction metal, 
graphite, mica, lubricants, and 
binding compounds. These ma- 
terials are thoroughly mixed to- 
gether into a homogeneous com- 
position and formed into spirals of 


oe 
a 
z 
a 


7. 
the proper density and uniform 
cross-section by extrusion through 
steel dies. Spiral Plastic comes in 
sizes of 4” and up, any of which 
can be used for cutting rings to fit 
rods of various diameters. 


A number of styles of J-M Spiral 
Plastic Packings are available, each 
designed for a particular use, such 
as No. 620 for oil, Nos. 640 and 
645 for acid, No. 630 for food and 
Nos. 610 and 615 for general serv- 
ice. For more facts, write Johns- 
Manville at 22 East 40th Street, 
New York 16, N. Y. 


Advantages of J-M Spiral Plastic Packing: 


Easy installation 


Low friction 


Uniform density and cross-section 
Each style compounded for a specific service 
Eliminates need to stock many sizes of rings 


Johns-Manville PACKINGS & GASKETS 


THERE’S A J-M DISTRIBUTOR NEAR YOU 
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4 sectional header, cross drum 


boiler, as designed and built -by 
Springfield is widely favored for manu- 
facturing plants as well as central sta- 
tion use. 


One reason for this is that the 
Springfield variation of this type of 
boiler is flexible enough to be eco- 
nomically adapted to a wide range of 
fyels, water, space, load, and other 
local conditions. 


Operating reports, on a wide range 
of fuels, show that Springfield units 
develop unusually high efficiencies as 
proved by low exit gas temperatures; 
through using smaller tubes, staggered 
tube groupings, permanently tight baffle 
construction, and well integrated over- 
all design. 


“Less outage for maintenance” is a 
common comment on Springfield instal- 
lations. Controlled circulation with 
delivery to the steam drum above the 
water level gives this boiler ability to 
produce dry steam and handle rapidly 
changing loads. Water conditions 
should: be carefully controlled in any 











modern boiler plant™ 

boiler is less sensitive and affords ad- 
ditional protection when water condi- 
tioning “slips”. Larger and fewer hand- 
hole openings reduce the time and cost 
of cleaning, inspection and repair. Soot 
and ash cannot lodge on-headers and 
drums. All parts are readily accessible. 


In replacing obsolete boilers, it is 
often desirable to install larger capac- 
ity units without extensive building 
changes. Springfield boilers are lighter 
and more compact than other designs, 
and are readily adaptable to restricted 











‘Space requirements. Pitch of tubes may 


be varied from 15 to 25 degrees to suit 
local conditions. High capacity water 
walls increase furnace capacities. 


Because of factory assembled sec- 
tions and single drum construction, from 
30 to 60 days are saved on erection 
time. Less brickwork is required, and 
cross tube baffles are delivered in place. 
Complete drawings and patterns are 
available to produce duplicate units of 
many of the great number of modern 
Springfield generating plants built in 
recent years. 

 & =x 

Springfield boiler installations range 
from 5,000 to 450,000 Ibs. per hour 
capacity; and from 75 to 750 psi pres- 
sure. Contracts taken for complete 
steam generating units. Write for in- 
formation. SPRINGFIELD BOILER CO., 
1953 E. Capitol Ave., aptngine, | il. 














Conservation of fuel through steam accounting is a vital necessity 
in power plant operation. Wasted steam represents not only a 
waste of production and resources, but of man-hours and money. 


With Brown Electric Flow Meters measuring the flow of fluids 





for power, heating and processing, you are completely protected 
—because the Brown Recording Planimeter Pen “A” making the 
marginal record shown on the chart pictured supplies the proof 
that a definite number of pounds of steam, gallons of water, cubic 
feet of gas or barrels of oil were delivered, utilized or wasted. 

This outstanding feature of Brown Electric Flow Meters is of 
the greatest value in cost accounting of steam production and 
distribution. 

In addition, Brown Electric Flow Meters enable the operators 
to maintain the most efficient boiler operation—thus effecting 
substantial fuel savings. 

For details, write for Catalog 2008. THE BROWN 6 
INSTRUMENT COMPANY, a division of Minneapolis- wy As \\V 
Honeywell Regulator Company, 4491 Wayne Avenue, Philadel- oe N \\ AY \ 
phia 44, Pennsylvania. Offices in all principal cities. 119 Peter GANS 66 
Street, Toronto, Canada—Wadsworth Road, Perivale, Middle- Automatic plaikeiee “pm” weed“ 
sex, England—Nybrokajen 7, Stockholm, Sweden. shows steam flow in volume units. Record 


AOA 


a 


line “B” shows rate of flow. 


4 


BROWN FLOW METERS 
_.. MINNEAPOLIS - HOMEYWELL CONTROL SYSTEMS ... 


To Measure and Contro/ is ge) Economize 
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NO TIME OUT 


on the way 
to Murmansk 


When you're beating your way up through 
the Arctic, you can’t lay-to for repairs to 
equipment. Everything...from winches 
to evaporators to bilge pumps... must 
work smoothly regardless of the pound- 
ing it gets from heavy seas and high 
speed operation. 


Packing, for instance, must not 
blow or squeeze out in service. 


Genuine U.S. Rainbow Sheet Packing 
is specially designed for packing flanges 
and other parallel surfaces against hot 
or cold water, air, saturated steam pres- 
sures up to 150 pounds and hydraulic 
conditions. 


It is of the proper body to make a tight 
joint...sufficiently pliable to fill up any 
irregularities in the flange and has the 
necessary resilience to overcome normal 
vibration, expansion and contraction in 
a line...it 1s dependable under all 
recommended operating conditions. 


RAINBOW raccine 


FRESH WATER FROM SALT—both for drinking CHOSEN FOR DEPENDABILITY. The manufac- EASY TO IDENTIFY. Genuine U.S. Rainbow 
and boiler make-up is obtained by means of turer of this feed water heater makes many other Sheet Packing is easily identified by its familiar 
special distillation equipment on Liberty Ships, types of marine equipment. To be 100% sureof trade mark, eleven rows of black diamonds 
fighting craft and huge floating drydocks. U.S. packing dependability and trouble-free operation, running lengthwise the sheet and separated 
Rainbow Sheet Packing is used. he uses U.S. Rainbow Sheet Packing exclusively. by the U.S. Rubber Company Seal. 


Listen to the Philbarmonic-Symphony program over the CBS network Sunday afternoon, 3:00 to 
4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE - ROCKEFELLER CENTER - NEW YORK 20, N. Y. 
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_ New... 


FE OWER gees America 


Built to the rigid requirements of U.S. Navy and Maritime Commission 
specifications for war service today, this Hendy Turbo-generator plant 
forecasts the standards for postwar electric generating equipment. 

In developing its rugged, compact design, Hendy engineers swept 
the boards of old ideas—the result is a unit of sound reliability 
and long service life. 

Construction features normally found only in larger turbo-genera- 
tors are in these new Hendy power plants. These features insure 
larger factors of strength and safety, more economical operation 
and higher over-all efficiency. 

Hendy turbo-generating plants are designed in a range of 250 to 
750 kw permitting their use in a wide variety of marine and industrial 
service. Submission of your specification requirements is invited. 

" 


JOSHUA HENDY Division 


JOSHUA HENDY IRON WORKS 


SUNNYVALE. CALIFORNIA 
Boston « Buffalo * Chicago + Cincinnati + Cleveland » Detroit « New York Philadelphia « Pittsburgh » San Francisco « St. Louis * Washington « Los Angeles 


C <~ | 3 
Wh Bays 


o4 


Qe 


TURBO-GENERATORS REDUCTION GEARS STEAM TURBINES DIESEL ENGINES 


= 
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MATERIAL SHOW IY DOT AND DASH 
FURIWSHED BY CUSTOMER 


SIMPLEX INSERT VENTURI TUBE (=) 


N EXISTING 
PROVID Ay 


VENTUR] 


LINES 
STANDARD 


Simplex “TG” Tubes are easily inserted in pipe lines of 3” 
diameter and up, and provide a convenient, accurate means 
of establishing differential head characteristics which are as 


dependable as those obtained from standard Venturi Tubes, SI M PLEX 


with a loss of head considerably lower than in orifice plates. M 0 


METER 


For high or low pressure lines any required material may 


be used such as steel, bronze, stainless steel, cast iron, etc. Simplex “TG” tubes in combination with 

MO Meters (indicating, recording, total- 
The flange can be furnished to fit any type of pipe joint or izing) are widely used for the accurate 
flow rate measurement of water, oil, 
gases, air, and industrial liquids. Many 
power and industrial plants measure 
fluids of all types with this simple, effi- 
Write today for further informa- cient, primary device and meter, which 


tion and details of installation of converts differential pressure heads into 
Simplex “TG” Insert Venturi Tubes. vetes of Glow. 


welding ring. The cost of a “TG” Tube is relatively low. 


SIMPLEX VALVE & METER COMPANY 
6783 UPLAND STREET, PHILADELPHIA 42, PA. 
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It’s Smoother Runnin 
because it 
“Grips like Magic!” 


TAPERED 
TAPPED HOLE SPLIT 
FOR UNLOCKING 


SHEAVE eh Wally. va ) 





¢ 


— 
18) 





CAP SCREW 


*. Positive clamp fit of Allis-Chalmers’ great new 
ree And 1ts the “Magic-Grip” sheave means shafts are gripped tightly 


and uniformly ...eliminating wobble and shear! 


fastest mounting sheave Its tapered split bushing makes it possible for anyone 

to mount or remove sheave quickly and easily — an im- 

portant worker-safety feature. Accommodating normal 

on the mar ket — goes on shaft tolerances, the sheave that “grips like magic” may 
. 2 be changed often without injury to shaft. 

with one casy locking And you get the great new “Magic-Grip” sheave... 


at no increase in price! Now, more than ever, it pays 


oper ation —saving MAN to make Allis-Chalmers your “V-Belt Headquarters,” 


For complete information, ask our nearest district 


hours and money. office or Texrope dealer for Bulletin B6310. Or write 
ALLIS-CHALMERS, MILWAUKEE 1, WIS. A 1681 














Allis-Chalmers Texrope 


AT “MAGIC-GRIP” !? ’ SHEAVES 
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EMERGENCY 


Is Our 


NORM 











Te calls are often our summons. 
At all hours of day and night, phone 
calls and telegrams come in requesting 
emergency service on all types and 


makes of condensers. 


You can depend on us in emergencies. 
Our crews are ready for breakdown 
correction, and arrive equipped to do 
the job. No surveying the situation, 


sending back for tools or equipment, or 





other useless maneuvers. Instead, our 
It is better, of course, to avoid breakdowns by crews know their business, have what 


having condensers inspected when your boilers it takes, and proceed directly to remedy 


are shut-down in regular course. the trouble and get your units back in 
e 


Condenser tube failure can be forestalled by service. 


hydrodynamic testing of tubes and replacing 


are e i Ss ‘ > 
hose that blow under test. ‘T hese are emergency times—so, whe n 


you have condenser emergencies, call 








Conseco. 


Condenser Service 


AND ENGINEERING CO., INC. 


83 RIVER STREET, HOBOKEN, NEW JERSEY 


a td * eo at ee a ee eee ee ee 
NEW JERSEY TELEPHONE—HOBOKEN 3-4425 


NEW YORK TELEPHONE—RECTOR 2-9360 AFTER 6 P. M. AND SUNDAYS—HOBOKEN 3-4428 
’ 6-CS-1 
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Continuous operation, excessive 
wear, and today’s replacement diff- 
culties demand better maintenance of 
power units. 

A key to better maintenance is 
better lubrication. 

Sinclair Rubilene Oils are specially 
designed for better lubrication of 
DIESEL ENGINES. Rubilene seals 
compression ... reduces ring wear... 
provides safe lubrication under con- 
tinuous heavy loads. 


Rubilene non-gumming, sludge- 
resistant qualities afford lengthened 
operating periods between overhauls. 

Where prolonged heavy duty oper- 
ation threatens severe wear on rings 
and cylinders, Sinclair Rubilene Oils 
make for better maintenance. Consult 
us about your lubrication problems. 


. (Write for "The Service Factor’ -— published 


periodically and devoted to the solution of 
lubricating problems.) 
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De Laval purified lubricating 
oil protects these turbines 
in a T.V.A. steam station. 


DE LAVAL PROTECTION 


Helps Keep Turbines on the Line 


T° the 96% of America’s largest utilities that 

use De Laval Oil Purifiers may be added 
many government power projects. And whether 
the power plant is government-owned, a private 
plant or a central station, the protection afforded 
by De Laval Oil Purifiers against the troubles 
caused by dirty lubricating oil is a positive factor 
in making uninterrupted operation possible. Most 
of the larger turbines in the country already have 
De Laval protection—so do hundreds of smaller 
turbines and other prime movers. 


* * * 


By continuously by-passing a portion of the oil 
through a De Laval Centrifugal Oil Purifier, 
water and dirt are removed and the formation of 
sludge is retarded. Danger of bearing failure and 
of trouble with other lubricated parts is prac- 
tically eliminated when the oil is thus purified. 

Either by themselves or as part of the 
De Laval-Funk Process, these machines keep 
lubricating oil in a condition most nearly identical 
with that of new oil. 

It will pay you to investigate. 


THE DE LAVAL SEPARATOR COMPANY 


165 Broadway, New York, 6 


427 Randolph St., Chicago, 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco, 19 
THE DE LAVAL COMPANY, Limited 


MONTREAL PETERBOROUGH WINNIPEG 


VANCOUVER 
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Examples of efficient Stephens-Adamson 
coal elevating and conveying systems 
are found in power plants, large and 
small, throughout the country. 


Each installation presented individual 
problems which had to be solved and 
special conditions which had to be met 
before the lowest possible handling 
costs were assured. 





Each installation was planned by S-A 
Engineers, long experienced in the de- 
sign of efficient, economical Coal Han- 
dling systems, and put into operation by 
conveyors, elevators, feeders, etc., selec- 
ted from S-A’s complete line of manu- 
factured handling units. 


S-A recommends the right method 
and furnishes the right equipment. 


Consult us now on your plans for 
improving or expanding your coal 


handling system. 
This S-A system features a double track hopper and 
Seeding coal to a double roll crusher. Bucket 
coal to 2-way discharge spout to send coal either t 
via belt conveyor or to storage silo for later reclaim. 





yo 
EPHENS-ADAMSON 


515 RIDGEWAY AVENUE, AURORA, ILLINOIS MFG. CO. LOS ANGELES, CALIF. * BELLEVILLE, ONT. 


Descquers and Maunupacturers of 0M “Types og 





SIX CARS OF BLENDED AVIATION OIL 


weed one-eighth the time! 


This is the story of another of those it-can’t-be- 
done jobs that helped turn the tide of battle. 


Wolf’s Head Oil Refining Company, Oil City, 
Pa., got an emergency order for six cars of 
Navy aviation oil, a special blend that must pass 
rigid laboratory tests. It was a job that would, 
under ordinary methods, have taken over 40 
hours. 


With a Bowser Proportioner, pumping directly 
into the tank cars, the work was finished in an 
elapsed time of a few minutes over five hours. 
And all tests showed perfect blending. 


This Bowser Proportioner blends the many 
different grades of oil produced by this oil 
company ...and works with almost unbeliev- 
able speed and accuracy. Speed? It blends up to 
175 gallons a minute (which is in excess of the 
rating specified by Wolf’s Head). Accuracy? 
Some of the proportions call for a single pint of 
one ingredient to 100 gallons of finished blend 

.. one part in 800... yet every test is “right 


” 


on the nose. 


THE NAME THAT MEANS EXACT CONTROL OF LIQUIDS 


That’s typical Bowser Liquid Control. 


Other phases of Bowser Liquid Control—oil 
filtration, turbine oil conditioning, force feed 
lubrication—are giving equally outstanding 
performance in public utility and industrial 
power plants throughout the country. 


Bowser Turbine Oil Conditioners, for example, 
are serving in many of America’s leading 
steel mills and paper mills throughout the 
country in which it is vitally important to 
eliminate acids which cause emulsions, cor- 
rosion and plugging of oil tubes. 


Whatever type of liquid control equipment you 
require, here’s an important point to remember 
—wherever you are, there’s a complete Bowser 
service organization conveniently close to you. 
Bowser, Inc., Fort Wayne 5, Indiana. 


fox BUY WAR BONDS 
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QUICKLY...AT LO 
TO NEW P 
LOA 





Westinghouse CSP Power Transformers 


conventional single-feeder 
contain in ONE UNIT: 


Power Transformer saves 
h-hours ... will cut consider- 
mM reconversion cost. 
load centers may be un- 
pay to have substations which 
to fill the gaps. The Westinghouse 
'ransformer performs all the functions 
>-feeder conventional substation. It is 


® transformer ® protection against 
® circuit breaker —lightning 


© voltage regulator —overloads 





® metering —short circuits 





NOT THIS ... piece-by-piece time-consuming removal 
and reassembly of the 43 major components of a 
conventional substation. 


PLANTS IN 25 CITIES... “hse OFFICES EVERYWHERE 


PACKAGED POWER 
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COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 








Prepared by Bridgeport Brass Company 





“Bhar Headquarters for BRASS, BRONZE, and COPPER 
co, J. r 





Increasing Condenser Tube Life 





Care and Maintenance Will Conserve 
Essential Copper-Base Alloys 





At this writing both marine and power 
plants are permitted to purchase all of the 
standard condenser tube alloys with the 
exception of the Cupro Nickels which are 
still restricted for Government use. This is 
really welcome news for those power plants 
whose retubing is long overdue. The 
engineer can now select something besides 
Muntz and Admiralty for severe service 
where the more corrosion resisting alloys 
such as Cuzinal and Duronze IV will 
last longer. 

However, copper-base alloys are still on 
the critical and war essential list and must 
be conserved. How to keep existing con- 
denser tubes in service longer remains the 
number one problem for the operating engi- 
neer. Fortunately, much can be done to 
reduce the ravages of corrosion if some of 
the causes are recognized and steps are 
taken to correct them. 


Cleanliness of Tubes Important 


Without going into lengthy and com- 
plicated scientific explanations as to the 
various types of corrosion, and their causes, 
we know, for example, that an accumula- 
tion of sand, ashes, shells, weeds, leaves, 
slime, rust and other debris in condenser 
tubes tends to encourage pitting, dezincifi- 
cation, and other types of corrosion. Ex- 
treme cases have been reported where large 
pieces of stone or coke lodged in a con- 
denser tube were responsible for severe 
localized corrosion. The following sugges- 
tions are intended to help keep tubes 
cleaner and thereby prolong their life. 


1. Dredge channel and keep intake tunnel 
clean. 








. Use screens fine enough to prevent 
debris from entering the condenser 
tubes. 

. Clean out water box and keep the 
paint intact. 

. Clean out tubes regularly with high 
pressure air or water applied at the 
exit end. The pushing of rubber plugs 
through the tubes is also effective. Do 
not use wire brushes. 

. Flush tubes with clean water when ship 
is in port. 

. If troubled with marine growth, inves- 
tigate possibilities of using chlorination. 


Air in Water Accelerates Pitting 


It is common knowledge that air or gas 
bubbles greatly accelerate condenser tube 
corrosion. Care must be taken first to 
prevent excessive air from entering the 
water, and second, dissolved air must be 


Note: Bridgeport products are supplied in accordance with existing priority regulations. 


BRIDGEPORT 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 





stopped from separating in the form of 

bubbles and coming into contact with the 

tubes. The first is accomplished as follows: 

1. Check all valves, bonnets and glands 
to prevent air from entering water 
stream. 

2. Use a device on water box, such as an 
air venting system (air and erosion eli- 
minator) for expelling entrained air. 


Since reduction of water pressure also 
causes the release of air, care should be 
taken, when tubes are installed, not to use 
protruding ferrules or tubes. Streamlining 
the water flow into the condenser can be 
accomplished by using flush type ferrules 
or by belling and expanding the inlet ends 


of the tubes. 


Bridgeport’s New Condenser 
Tube Manual 


Much practical information about the 
newer types of condenser tube alloys, 
chemical and physical specification, meth- 
ods of installing, corrosion research data, 
suggestions for increasing tube life and 
many valuable suggestions are published 
in Bridgeport’s new Condenser Tube 
Manual. If you do not have a copy, why 
not drop us a line? 


BRASS 


ESTABLISHED 1865 
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Cooling To . 
7 May ower DOs and DONTs 


SYSTEMATIC INSPECTION 


Maintenance time and expense can be minimized and all but routine repairs and shut-downs 
can be avoided by careful regular inspection. A definite and frequent schedule should be observed 
—daily for large mechanical draft towers, weekly for small natural draft types. 

A thorough monthly check-up should answer these questions: 


(Supply Piping and Headers—free of obstructions and leaks? 

Regulating Valves—operate freely when tested? 

Nozzles or other Outlet Orifices—all function uniformly? 

Water Pressure —equal over entire system? [In pipe-and-nozzle systems all branches 
must show even spray. (n gravity-flow systems all flumes, launders or basins must 
be true and level so water is same depth in all boxes.) 


R Air Inlet Louvers—unobstructed, none sagging or out of place? 
Al GES (Filling (Decks) and Drift Eliminators—free of obstructions, algea or scale? 


ie of Frame and Casing—tight? (In wood towers, must permit expansion and con- 





traction. Find cause of casing leaks, frame stress, etc., such as foundation settling.) 
Metal Parts—free of corrosion? Paint needed? .[Examine steel towers closely.) 


WATER DISTRIBUTION SYSTEM 
(Pipinc, NozzLes, Ere.) 


; 1 if 
J 3 la (> DRIFT, 
i (4 |EUIMINATORS ——> 
\ a b| 3 
(? HY INLET = 
ee, LOUVERS 
ae FRAME Cte J 
SCREENED “2-SCREEN | IES — 
oy ll as SS 

pare ny Nee 


carcn TEL SE A} 
TS “pOUBLE-FLOW” HORIZONTAL INDUCED DRAFT TOWER 


> 


CASING 


i 
= 
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q 
At 
ZA} 


FILLING 


xx | 


= 
ae 
: 
t 


a 


T 


df SSORERESERS 


SPRAY TOWER 


"Rasin Water—clean and free of debris, algea or floating matter? 

Float Valve (if one is used on YT eT LL HL leak when closed? 
Sump Screens—in place and clean? Safety Overflow—open and unobstructed? 
Floor and Sidewalls—free of leaks? [ln concrete, examine expansion joints. In wood 
| basins dried out during idleness, small leaks close as wood becomes soaked. } 


[Metal Parts—clean, well-painted, free of corrosion? 

Fans—rotate freely? In balance? Blade clamps and hub bolts tight? 

Reduction Gears—properly lubricated, operating quietly? No oil leaks? (Slight 
in gears Is normal but, if excessive, indicates wear.) 

Drive Shatts—in alignment and balance? Coupling bolts tight? Guards secure? Universal 

: joints properly lubricated? Motors—properly greased? Not over-heating? 


The inspector should report matters requiring attention to the maintenance or operating 
crew, if of an unusual or serious nature, notify the manufacturer. 


“play " 








Big =z that these conve ‘ 
nient 
BASIN ACCESSORIES 
are standard equipment with 
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MENTER BROTHERS, Philadelphia, makers of 
delicious fudge, marshmallow and caramel, 
are standardizing on Yarway Impulse Traps for all 
their Trapping Jobs. 

The reason in a nutshell: “Yarway’s continuous 
discharge on heavy condensate loads and intermit- 
tent discharge on light loads, keep steam lines and 
Kettle Jackets drained, permitting accurate tem- 
perature control.” 


More Than 300,000 Yarways 
Have Been Purchased 


Yarway Trap performance talks. Quicker heating 
and greater sustained heating efficiency soon pay 


for the installation and continue to return worth- 
while profits in plant operating economy. When 
you consider that their purchase price is usually no 


more than the cost of repairing an ordinary trap 
—why not get Yarway performance for your money? 

Then, too, its small size saves space. Its light 
weight simplifies installation. Its unique design 
with only one moving part and its rugged bar-stock 
construction, keep down maintenance expense. 
And Yarway Traps are suitable for wide range of 
pressures without change of valve or seat. 

A nearby Mill Supply Dealer handles YARWAY 
IMPULSE TRAPS and will be glad to serve you. Or 
write for Catalog T-1738. 


YARNALL-WARING COMPANY 
114 Mermaid Ave., Philadelphia 18, Pa. 


YAR WAY IMPULSE STEAM TRAP 





WHAT LEADERS 


SAY 





Steam Generation in the U. S., 1933-1943 


By E. G. BAILEY 


a M -GENERAT- 
ING plants, on 
both land and sea, 
are furnishing 
power _ satisfactor- 
ily for the produc- 
tion of munitions, 
equipment, and 
supplies as well as 
for their transpor- 
tation — and also 
for the movement 
of fighting ships 
themselves — without the. need for 
any new special designs or major 
changes in existing types of boiler units. 
This does not mean that we are using 
old out-of-date equipment; new and ad- 
vanced designs of all types of boilers 
now being used have been largely devel- 
oped since the early thirties. ; 

The shortage of steel and other criti- 
cal material has greatly restricted the 
extension of many electric-utility systems 
and many industrial plants have been 
forced to continue with what they had 
or bring back into use many boilers built 
fifteen to thirty years ago. This has re- 
quired that practically all steam-gener- 
ating units be operated at higher loads 
and use factors than ever before. 

The high-duty service is furnishing 
an opportunity to determine any short- 
comings or limitations that might exist 
as well as the features of reliability, all 
of which are valuable guides in evaluat- 
ing the best designs for the future, when 
new plants will be built after the war. 

Use of welded boiler drums has been 
a very important factor in connection 
with higher steam pressures and in the 
saving of steel. Great improvements in 
the methods of separation of water from 
steam are now widely used in stationary 
and marine boilers with good results 
which are little short of absolute per- 
fection. During the past twenty years, 
there has been a steady and permanent 
increase in the amount and suitability of 
water-cooling construction for furnaces 
burning all kinds of fuel. Continued high 
rating has been made possible by many 
factors, among which is the important 
problem of keeping boilers free, or more 
nearly free, from scale and dirt through 
chemical treatment of feedwater. In 
both stationary and marine plants, many 
boilers, economizers, and waterwalls are 
now cleaned entirely or in part by acid. 
Coal burning made great strides in the 
decade preceding the war, especially in 
pulverized fuel in the larger industrial 
and central-station units. The spreader 
type of stoker has won a position of 
importance in smaller land boilers and 
also in coal-burning marine boilers. Boil- 
ers are being operated at higher rates 
and with better efficiency than they could 
possibly have been without the almost 
universal use of meters and automatic 
control of feedwater and combustion 
conditions and superheat. 

In the stationary field, many of the 
new boilers supplied since this war be- 
gan have been exact duplicates of, or 
similar to, units already designed and 
in operation. This is in contrast to the 


May, 


changes and developments that have been 
the general practice, especially in the 
utility field in the past twenty years. 

The principal exception to this has 
been in connection with the synthetic- 
rubber program which became active in 
April, 1942. It was suggested that boil- 
ers of the forced-circulation type be 
used as a means of saving steel. After 
a thorough discussion of the problem, 
it was found that the saving in weight 
of steel was about 11 per cent of the 
boiler unit itself. It was considered best 
to install practically all boilers for this 
program of proved types of natural-cir- 
culation design, with special considera- 
tion being given to the adverse water 
conditions. The equipment actually pur- 
chased has a total capacity of 13,080,000 
lb of steam per hr and includes only one 
boiler of the forced-circulation type, 
with a capacity of 350,000 Ib per hr. 

In some processes for the manufac- 
ture of butadiene, steam at about 25 psi 
is heated to 1400 F. Several different de- 
signs of superheaters have been devel- 
oped. Most, if not all, of these super- 
heaters used tubes and headers of 18-8 
chrome-nickel alloy. These units are 
only now being placed into service and 
results from their operation will be an 
interesting contribution to our engineer- 
ing knowledge. 

We are fighting this war with a 
Navy powered with water-tube boilers 
and geared steam turbines operating at 
600 psi and 850 F, having ample power 
for high speeds, great maneuverability, 
lighter weight, greater steaming radius, 
and a fuel consumption appreciably less 
for the same class of service than in any 
other Navy in the world, or our own 
pre-1935 standard. 

In the Merchant Marine, all boilers 
recently built for the Maritime Commis- 
sion have been water-tube boilers, usu- 
ally built for steam conditions of 450 
psi and 750 F. These boilers have been 
moderately rated for obtaining great 
reliability and high thermal efficiency. 

An illustration of the trend that may 
take place in propulsion plants afloat, as 
increased emphasis is placed on fuel 
economy, is the 1200-psi reheat steam 
cycle installed in the S.S. Examiner. 

Practically all new  turbine-driven 
Lake tonnage is coal-burning and uses 


water-tube boilers generating steam at 
400 psi and 750 F temperature. Coal is 
usually burned with stokers, mostly of 
the spreader type. 

For years many companies have bliss- 
fully developed power and heating equip- 
ment which required the use of high- 
grade fuel without giving too much con- 
sideration to the long-range welfare of 
their customers and the nation, regard- 
ing the reliability of the supply and the 
probable price of the necessary fuel. 

Unless substantial oil discoveries are 
made, we may shortly be forced to im- 
port oil from abroad, and probably also 
make it from coal and oil shale. Any 
source of additional oil supply will prob- 
ably result in a sufficient increase in the 
price of petroleum products to cause 
a long-time readjustment of the relative 
economies of oil and coal for many uses 
in some parts of the country. 

In ‘steam-power equipment we have 
already passed through a _ period of 
striving for the highest thermal effi- 
ciency, and more recently we have bal- 
anced off an over-all economy, consid- 
ering investment, thermal efficiency, re- 
liability, and operating and maintenance 
costs. At least, that is what we have 
striven for, but some of these cost fac- 
tors do not average out in their true 
proportions until the plant has been op- 
erated for several years. 

If the price of fuel and the price of 
equipment are to change materially, fu- 
ture designs will still have to be made 
on a basis of estimates and judgment. 

It seems safe to say that we shall 
probably burn a larger proportion of 
coal, and that of a lower quality than 
we used in the past. 

Steam pressure will depend upon 
many factors for each individual case. 
Many power-boiler units installed in the 
past five years have been for generation 
at 900 psi and higher. Satisfactory op- 
eration of natural-circulation boilers up 
to 2500 psi has been established. 

As to steam temperature, it also de- 
pends upon conditions, one of which is 
the steam pressure. Many plants have 
been operating satisfactorily at 850 to 
950 F, and it is likely that steam tem- 
perature will be further increased as the 
most effective means for obtaining effi- 
ciency at a reasonable increase in cost. 





Ervin G. Bailey, vice president of The Babcock & Wilcox Co., was graduated 
from Ohio State University with the degree of M.E, in 1903, received the de- 
gree of D.Eng. from Lehigh University in 1937 and Ohio State University in 
1941, and the D.Sc. from Lafayette College in 1942. He began as assistant in 


the testing department of the 


onsolidation Coal Co. in 1903, later becoming 


chief of the department. From 1907 to 1909, he was in charge of the coal de- 
partment of Arthur D. Little, Inc.; from 1909 to 1915 a partner of the Fuel 
Testing Co. In 1916 he founded the Bailey Meter Co., and has since been its 
gms From 1926 to 1936 was president of Fuller Lehigh Co. He has held 

is present position since 1931. Mr. Bailey has been awarded the ASME Medal 
for 1942; the Percy Nicholls Award for 1942; Longstreth Medal, Franklin Insti- 
tute, 1930; Lamme Medal, Ohio State University, 1936. He is a trustee of 
Lafayette College, a Fellow of the ASME, member of the AIM&ME and the 
SNA&ME. The above comments are from a recent paper before a joint 
meeting of the ASME and Engineering Institute of Canada at Toronto 
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THE ARCHITECTURAL 


OWER PLANT ENGINEERS, de- 

signers and operators alike, have 
never given much attention to the 
architectural design of power plants 
because, to them, architecture seemed 
unnecessary. The term architecture 
implied frills and ornamentation which 
had nothing in common with the pur- 
pose for which a power plant was 
built. Whatever concept of beauty 
they had in other directions, their 
ideas of beauty in the power plant 
had a background all its own, one 
quite different from that of the archi- 
tect or artist. The engineer finds 
beauty in an engine which the artist 
thinks greasy and dirty; the artist does 
not understand the difficulties that 
have been surmounted in its design. 
To the engineer, the smell of hot en- 
gine oil is like the sweet breath of 
rare perfume; to the artist, well, con- 
fidentially . . . In many cases where 
architects have endeavored to beau- 
tify power plants they have done so 
without taking into consideration the 
engineering requirements of the plant. 
The results were often pathetic. 

In recent years there has been a 
considerable change in the thinking 
of both the engineer and the architect 
of power plant structures. They have 
become more appreciative of each 
other's functions and have displayed 
a greater tendency towards mutual 
cooperation. Fundamentally, the en- 

ineer and the architect are working 
i the same result although because 
of basic training, one may overem- 
phasize the esthetic, and the other 
the technical side of the problem. 
Good architecture means not only 
attractive buildings but also proper 
treatment of engineering features; it 
means attention to such matters as 
proper clearances around boilers, 
pumps and fans, provision for main- 
tenance and the inclusion of ventilat- 


ing facilities both for human comfort 
and for combustion. Good architec- 
ture influences favorable labor rela- 
tions. Operators take pride in an 
attractive, well ordered plant de- 
signed for convenience and human 
comfort as well as engineering effi- 
ciency; this results in better mainte- 
nance. In the past, the dirt and grime 
and consequent discomfort to petson- 
nel have been factors in keeping 
desirable men away from power plant 
work, 

The idea of functional design has 
gained favor. People are beginning 
to see that if a machine or a building 
is shaped along lines which arise nat- 
urally from the scientific laws which 
govern its operation or use, it is 
naturally attractive. The modern air- 
plane is a beautiful example of this 
"functional" design. Its shape is de- 
termined entirely by the aerodynamic 
principles which control its flight. If, 
50 years ago, an artist had sat down 
to draw or paint the most beautiful 
flying machine he could conceive out 
of his imagination, he could never 
have approached anything as beauti- 
ful as one of our present-day trans- 


. port planes, yet the lines of the trans- 


port plane are purely the result of 
engineering design. 


Influence of War Plant Architectural 
Design 

During the past four years a great 
many large war plants have been built 
in this country, many of which includ- 
ed large power plants. These plants 
were designed by a comparatively 
small group of large firms of archi- 
tects and engineers and despite the 
pressure under which they were erect- 
ed, an immense amount of study and 
experience has gone into their con- 
struction. In many instances, these 
plants had to conferm to unusual re- 


quirements imposed by defense meas- 
ures, blackout provisions, for example 
—not to mention shortages of critical 
materials. Before the war, to the best 
of our knowledge, no windowless 
power plants had been built in this 
country. Now, that a considerable 
number have been built, the question 
is frequently raised, “are windowless 
power plants going to gain favor 
after the war?"' Most of these plants 
were built with only one object in view 
—utility; little attention could be 
given to architectural embellishment. 
They were designed along strictly 
functional lines, yet the results are far 
more pleasing than those attained in 
older plants by deliberate attempts 
at decoration. The very austerity of 
some of these modern buildings makes 
them beautiful and impressive. 
These matters are of vital impor- 
tance today because what we think 
and do about them now will deter- 
mine post-war development in power 
plant construction and it is for the 
purpose of stimulating thought and 
interest in these things that we pre- 
sent this special section on power 
plant architecture in this issue. It 
brings to the readers the combined 
knowledge and experience of four 
groups of specialists, those of the 
editorial statfs of Power Plant Engi- 
neering and the Architectural Record 
and ot two of the country's leading 
firms of architects and engineers, 
Albert Kahn Associated Architects 
and Engineers, Inc., and Smith, Hinch- . 
man and Grylls, Inc., both of Detroit, 
Michigan. The material presented 
here also appears in the May issue of 
the Architectural Record. Working in 
close collaboration with the two firms 
of architects mentioned, we have en- 
deavored to show how the modern 
architect and engineer work together 
in designing a power plant, and how 
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DESIGN OF POWER PLANTS 


such close cooperation between the 
two groups is influencing the design 
of power plant structures. 

As shown by the many splendid 
photographs in this issue, the new war 
plants, despite their simplicity of line, 
are extremely attractive. The plant 
shown on the opposite page, for 
example, is the power plant of the 
Willow Run plant of the Ford Motor 
Co., designed by the Albert Kahn 
organization. It is a windowless plant 
but note that panels have been pro- 
vided which may some day be con- 
verted into windows. Even without 
windows, however, the building is 
pleasing in appearance. The render- 
ing below, on this page shows the 
power plant of the Lake City, Colo., 
ordnance plant designed by Smith, 
Hinchman & Grylls, Inc. The latter 
is one of a number of similar plants 
built for the war department through- 
out the country. From an engineering 
standpoint these various plants are 
very much alike but the building struc- 
tures vary in that use had to be made 
of whatever building material was 
available locally. Some were built of 
brick, others of concrete, some even 
of wood but in each case the func- 
tional idea was adhered to and the 
results on the whole are pleasing. 


Architecture and the Outdoor 
Power Plant 
Of course, if the functional idea 
in power plant design is carried to its 
ultimate limit, the power generating 
equipment can be designed for out- 


door use and the building structure 
dispensed with entirely. This, it would 
seem, leaves little for the architect to 
do. It is doubtful, however, whether 
the outdoor type of plant will dis- 
place the present, enclosed type of 
plant to any great extent. In certain 
parts of the country, where favorable 
weather conditions prevail, there has 
been a tendency towards the use of 
a semi-outdoor type of plant construc- 
tion. In.such cases the boilers are 
usually placed outside and sometimes 
the turbines but the control equip- 
ment still requires housing, and the 
proper design and coordination of 
such units requires considerable archi- 
tectural skill. The outdoor idea, how- 
ever, is well adapted to hydroelectric 
plant design and a number of very 
attractive outdoor hydro plants have 
been built. 

The question of architectural de- 
sign of power plants, as already 
pointed out, is of particular impor- 
tance at the present time in relation 
to post-war development. The F. W. 
Dodge Corporation, publishers of the 
Architectural Record, has a record of 
726 new industrial plants, either in 
the preliminary or the design stage 
and 312 electric light and power in- 
stallations for a total valuation of 
$320,000,000. What are these plants 
going to be like? Are they going to 
be. designed along conventional lines 
or are they going to incorporate 
radically new ideas, not now dis- 
closed. Consider, for example, the 
plant contemplated by Joseph Sea- 


gram & Sons. In other pages of this 
issue, are shown two studies of this 
post-war plant made by Smith, Hinch- 
man and Grylls. One of these in- 
volves a design in which the building 
steel is integral with the supporting 
steel for the power equipment. In 
the other study, the equipment sup- 
porting steel is entirely isolated from 
the building structure and a concrete 
building is shown. The idea back of 
this separation of building structure 
from equipment steel, is to provide a 
means of replacing equipment that 
may have become obsolete long be- 
fore the building has outlived its 
usefulness. 

Another factor which has a bear- 
ing on this question of architecture, 
is the fact that when we entered the 
war some 83 new central stations or 
additions projected for completion in 
1943 and 1944 were canceled by 
WPB. Some of these projects have 
since been released and construction 
on them is proceeding, but what of 
the others? When the green light is 
finally given, will these plants be built 
according to the designs drawn up 
in 1941 and 1942, or will they be re- 
designed in the light of new develop- 
ments in both the engineering and 
architectural branches of the field? 

No doubt those intimately con- 
cerned with these matters are think- 
ing about them, but we hope that 
this section on architecture may stim- 
ulate greater general interest in these 


problems. 
The Editors. 
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HE ENGINEERING FEA- 
TURES which enter into the 
design of a boiler or power plant 
for modern industrial buildings are 
quite numerous. Among these is 
the determination of the most suit- 
able location within the property 
lines. 

Factors entering into this de- 
cision are the availability of a rail- 
way spur line, and suitable fuel 
storage space. The spur line must 
be intended exclusively for the de- 
livery of coal or oil to the power 
house. It must be adequate to hold 
both loaded and unloaded ears 
without the necessity for switching 
to permit the spotting of cars re- 
quired for other purposes. The 
storage area must be adjacent to 
the plant so that fuel, if coal. may 
be easily stored and reclaimed; or, 
if oil, sufficient tank capacity either 
above or below ground may be pro- 
vided in compliance with require- 
ments of the National Board of 
Fire Underwriters. 

Location Factors 

Another factor to be considered 
is the location of the plant with 
respect to the manufacturing build- 

Fig. 1, Forster Studio; Figs. 2, 3 and 6 by 


Hedrich-Blessing Studio. All illustrations 
courtesy Albert Kahn. 


Fig. 1. Power plant Chevrolet Motor Co., 
Tonawanda, N. Y., showing provision for ex- 
pansion. Water and ash storage tanks at 
fixed end, three boilers and air compressors 
installed, stack at opposite corner designed 
for six boilers, expansion of plant to right 
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ings. This affects the length of pip- 


ing and other service lines, as well 
as the usual interconnecting tunnel 
—all of which, of course, should be 
as short as possible from an econ- 
omy standpoint. 


parallel with railroad track 


The direction of prevailing 
winds is at times an item to be con- 
sidered, as is also the proximity to 
adjacent residential property, be- 
cause, regardless of the design of 
or the equipment installed in a 
plant, a certain amount of soot or 
fly-ash will be emitted from the 
stacks, which at times is objection- 
able under certain conditions. The 
escape of soot from the stack caused 
by blowing the boiler tubes has at 
times caused trouble for plants 
not equipped with dust collecting 
equipment. In general, however, 
the direction of prevailing wind is 
not a serious factor. Aerial high 
tension ‘lines or sub-stations so 
located that the products of com- 
bustion pass over the insulators are 
liable to cause shorting and break- 
down due to the coating of carbon 
particles which accumulate on the 
surface of the porcelain when 
moist. 

After the determination of a 
suitable location, the maximum and 





Fig. 2. Power Plant No. 2, Wright Aeronautical Corp., Lockland, O., from coal storage 
pile, where marks of bulldozer are visible. Short stack conforms with aircraft safety regulations 
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Their Architecture 
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Chief Engineer, Mechanical and Electrical Departments 
Albert Kahn Associated Architects and Engineers, Inc., Detroit, Mich. 


minimum steam demands are de- 
termined from the heating require- 
ments of the buildings served, the 
process steam load, water heating 
and other possible uses for steam. 

With these figures the size and 
number of boilers is determined. 
The size of boilers based on the 
minimum load is usually such that 
at the average minimum, one or 
more boilers may be operated at a 
good efficiency. The maximum de- 
mand then determines the number 
of boilers required. The efficiency 
curve of a steam generating unit 
being quite flat from two-thirds to 
full capacity permits the designer 
ample range in the selection of boil- 
ers so that three or four units may 
be found suitable. 


Expansion Provisions 

At this point consideration 
should always be given to the possi- 
bility of future expansion, as it has 
been the history of nearly all indus- 
trial projects that they increase in 
size and output, requiring increased 
output from the boiler plant. Many 
plants have been erected where ap- 
parently no thought has been given 
to this possibility, resulting in dis- 
torted design, ugly external appear- 
ance and generally a makeshift 
interior arrangement conducive to 
indifferent and inefficient operation. 
Figure 1 gives an idea of how these 
points were considered in designing 
the Chevrolet power plant. 

Following the selection of size 
and number of boilers, the question 


of method of firing arises. Three 
methods are in most general use: 
viz, oil, and coal fired with either 
stokers or pulverizers, the decision 
among them being based on the 
engineering economies involved and 
often the preference of the owners’ 
engineers. With oil firing, the 
problem of fuel storage and trans- 
portation is simplified, for no fuel 
handling equipment is required 
other than pumps and piping. No 
space is necessary below the boiler 
room operating floor, no ash has to 
be removed and a minimum of soot 
is discharged from the stacks. 
When coal firing with stokers is 
found advisable, the most suitable 
design requires a space below the 
firing floor in which is placed the 


Fig. 3. Interior of plant of Fig. 2, showing bunkers, air ducts, control panels, space for future boiler 































GRADE EL 
Lee eee 








































o 







CURB OPERATING FLOOR EL. 83-0" 
on! 


50-0" 


Ret BASEMENT | ~ 
Ai FLOOR EL.70-0" 


UCKET ELEVATOR 


33KV CABLE 
4 e 








~ 


a ies kc nape ablated 1 













































a SECTION B-B U (| [J 
o 
2) w WwW oO 
[ol s a by. 
SECTION C-C era A “cl o 9) 
ae) 1 v 
EL.77'-10" ao 
CONC. DRIVE WAY fo 
ASH DIS. ASH DIS. steet|, a) a) Oo fa) SECONDARY 
T {____ SPOUT\ DOORS soe: Se TRANSFORMERS [D 
t.-- pbb - = aaa ioe 
cm 
ASH TANK one Lj }} REMOVABLE STEEL ENCLOSURE |= ar aaa om . 
—< / a 
_A 111 | Es -BUCKET ELEVATOR ~<a 
{8 po - H i! ca oi bk 3 9° & 8 Wele.td 
BUCKET : 4 it avant a at >) ra) =z 
ELEVATOR S{i4+—--J! se, az Zz «P me 
20 = 
OPERATING FLOOR “3 want aS = an 
105 TRACK w \c Ve — 2 
BASEMENT FLOOR HOPPER = 4 H ee a I S 
EL. 70'-0" g : o es 
: ie as ae Abed 20-0" | 
PLAN AT & iE Qachy & “ 
fay on Nw —~ Dok 
OPERATING FLOOR a Be ne os U “3 A ae OPERATING FLOOR 
x & VON I & - ui EL. 83-0" 
. oo) se | 8 @ 
x = Wohi, A }_@ 
g & “BF PUMPS f' 7 rSw 2 da 
« - o ©42H25>5 q fo) 
(toe eeef | 2 3 
ax uw wate 4Q 79) © w 
x L 2 = w Ee mer ei ise me 
. la paar 3 2 a || I 
\ ee | aare. = 
| re : 
| | | GiGn > moe g bi 
ees Ba \/ 



































Fig. 4. General plan of a plant. This is the type of drawing furnished by the engineer to the architect, showing him the location of 
equipment, clearances and other data he needs to design the building 


ash hoppers, wind boxes, siftings 
hoppers, ash removal equipment 
and a part of the coal convey- 
ing machinery. A suitable height 
for this space in the usual indus- 
trial plant is 14 ft from floor to 
floor. 
Coal Handling Equipment 

Above and in front of firing end 
of the boilers, a coal bunker is re- 
quired from which coal is delivered 
to the stokers or pulverizers. As a 
provision for possible future expan- 


Fig. 5. Typical industrial boiler and coal 


72 


sion, the bunker should extend 
along the outer wall of the build- 
ing, an arrangement which permits 
a comparatively inexpensive in- 
erease in capacity by the addition 
of a second row of boilers facing 
the first, both rows supplied from 
the original bunker and forming a 
central firing aisle. Typical coal 
handling equipment arrangements 
that affect the design are shown in 
Fig. 5. 

Boiler house design should also 


provide for future expansion, be- 
yond the addition of the second row 
of boilers as stated above, by addi- 
tion in length of the building. 
With this end in view, all obstruc- 
tions such as track, coal hoppers 
and ash storage tank should be so 
placed, if possible, as not to inter- 
fere with either side or end ex- 
pansion. 

With space provided for feed- 
water heater, boiler feed pumps, 
water treating equipment, forced 
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handling equipment layouts, showing some of the details of equipment that affect the architect's 
design of the building. Sketches Courtesy of Link-Belt Co. 
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and induced draft fans if required 
and suitable space between boiler 
settings and end walls of the build- 
ing the size of the boiler room sec- 
tion is determined. 

Cost control factors may require 
that the expense of a coal bunker 
be excluded, in which case one or 
more coal silos may be installed out- 
side and adjacent to the building 
to which coal may be delivered 
from the cars, stored and delivered 
to the stoker hoppers by coal han- 
dling machinery. This method al- 
ters the boiler room design by the 
removal of the overhead bunker and 
reduces the first cost of the struc- 
ture. It does, however, involve a 
double handling of the greater part 
of the coal in the silo by the coal 
elevator and in cold climates the 
coal, if sufficiently moist, is subject 
to freezing and consequent difficul- 
ties in handling in the silo and in 
the conveyor delivering the coal to 
the boiler room. This method alters 
the design by reducing the maxi- 
mum ‘height of the building, which 
with a coal storage bunker is the 
roof of this section. 


Chimneys and Stacks 


In designs where natural draft 
is to be used, a chimney or stack is 
required which, in nearly all cases, 
it will be found advisable to super- 
impose on the building framework 
at the roof line both from the 
standpoint of first cost, neatness of 
design and general accessibility re- 
gardless of whether constructed as 
a self-supporting steel or radial 
brick stack. 

Air compressors, which are nec- 
essary in nearly all industrial 
plants, are usually housed in the 
boiler house in a section immedi- 
ately at the rear of the boilers and 
arranged in a row parallel to the 
boilers or at right angles. The lat- 
ter is sometimes more desirable if 
air conditioning machinery is to be 
included, as has become increas- 
ingly popular during the past four 
to five years. Locating this equip- 
ment in the boiler house is advisable 
because the maintenance and opera- 
tion, being naturally a part of the 
duties of the operating engineers, 
this work can be done better and 
with fewer men than if located in 
the manufacturing building or 
other point remote from the boiler 
house. 

_ Compressors or other heavy re- 
ciprocating machinery should be 
placed as near grade level as design 
conditions will. permit, to avoid 
Vibration with a minimum of con- 
crete foundation. The compressor 


room section should be designed 








Fig. 6. Firing aisle of Power Planh No. 1, Wright, Lockland, illustrating details of platforms, 
clearances, operating space, control panels, illumination, piping and other factors the archi- 
tect must take into account 


with sufficient height to permit the 
installation of a traveling bridge 
erane for erection and maintenance, 
with a hook ‘clearance above the 
floor sufficient to lift and move the 
heaviest piece, usually about 18 ft. 
This governs the height of the com- 
pressor room roof. 

A partition between the boiler 
room and the compressor room sec- 
tion will generally be found un- 
necessary, for it is entirely possible 
to so design the ash and coal han- 

e 





dling and burning equipment as to 
prevent the escape of dust into the 
boiler room. With oil firing this 
problem is eliminated. 

A partition, while requiring 
floor space only equal to its thick- 
ness, usually will be found actually 
to require from two to four feet 
additional. It also interferes with 
free access between the boiler and 
compressor room sections of the 
building and the ventilation of the 
boiler room section. 
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Fig. 7. Cross-section through Fig. 4, a typical drawing showing the architect the dimensions — 
and arrangements determined by the engineers, on which to base building design 


May, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 73 








OOKING BACKWARD over a 
period of about 55 years, we 
find a steady growth and develop- 
ment in the equipment and design 
of boiler and power houses for in- 
dustrial plants which is, of course, 
paralleled by that of the design, 
methods, and development of equip- 
ment of the manufacturing plants 
which they served. 

Fifty-five years ago these plants 
almost universally contained one 
or more horizontal tubular boilers, 
100 to 150 hp in size, with brick 
settings and hand fired furnaces 
with flat grates, occasionally of the 
shaking and dumping type. The 
boilers were set low, the idea being 
apparently that the boiler shell 
should be as close to the fire as pos- 
sible, the rate of combustion per 
cubic foot of furnace volume being 
unknown or not considered as an 
essential factor in furnace design. 
The ash and coal were handled by 
hand. Labor and fuel were rela- 
tively inexpensive. Feedwater heat- 
ers were rarely seen and water was 
fed to boilers with a good old Han- 
cock ‘‘inspirator’’ or some other 
make of injector, which was neces- 
sarily supplied with unheated 
water. 

A Half Century Ago 

At this period, duplex recipro- 
cating feed pumps were sometimes 
used, in which case heated feed- 
water could be used. Stacks were 
usually of steel supported with 
guy lines or self supporting, con- 
structed from ordinary brick. 

Figs. 1 and 2 from Power Piant ENGINEER- 
1nG’s photo files. Figs. 3, 5 and 7 by Hedrich- 
Blessing Studio; Figs. 4 and 6 by unidentified 


photographer; all used by courtesy of the Albert 
Kahn organization. 


Water tube boilers such as Heine, 
Babeock & Wilcox, Campbell & Zell 
and Altman Taylor were occasion- 
ally found, but, only in the larger 
plants. The two latter makes of 
boilers have long since disappeared 
from the market. 

In some plants, closed type 
feedwater heaters were installed 
with reciprocating feedwater 
pumps, but such installations were 
a decided minority at this time. 

Smoke issuing from the stack 
was not considered objectionable 
or an indication of poor combus- 
tion; rather was it sometimes con- 
sidered an indication of prosperity 
and activity. * 

Boiler scale on the heating sur- 
faces was a nuisance because, if 
permitted to become too thick— 
usually 34 to 1%4 in. was a reason- 
able limit—it was necessary to 
remove it to prevent ‘‘bagging’’ 
the shell over the fire or blistering 
the tubes. Patent medicines in the 
form of various so-called boiler 
compounds of unknown chemical 
content were fed to the boilers in 
an effort to reduce or prevent the 
formation of scale. The chemical 


THEN— 








Remember 
When They 
Looked Like This? 


Fig. I—Left. Forty years ago—but this was 
radical design—they had stokers and a coal 
conveyor! 

Fig. 2—Below. Remember how you used to 
lean on that cross-bar at the open door— 
when everything was going well, that is—and 
listen to these babies? Ah, memories! 


content of the feedwater was un- 
known and the prevention of scale 
was consequently a ‘‘cut-and-try”’ 
process, sometimes resulting in 
foaming and priming in the boilers. 
The steam at a pressure of 90 
to 100 psi was delivered to one or 
more reciprocating engines of the 
slide, piston or four-valve type 
with a band or flywheel belted or 
roped to a line shaft, which drove 
the various units of manufacturing 
equipment. Condensers were 
sometimes used if water was readi- 
ly available, to produce a vacuum 
for a four-valve engine, but gen- 
erally the steam was exhausted to 
atmosphere or partially used to 
heat the manufacturing plant 
during the heating season. 
Direct-Current Equipment 
Direct current generators and 
motors were in use at this time. 
In some plants the engines were 
belted to such generators, or dyna- 
mos as they were usually called, 
and the manufacturing plant 
would be driven and lighted by 
such equipment, using carbon fila- 
ment lamps. The central stations 
at this time were not serious con- 
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tenders for the manufacturing 
plant loads, especially if located 
beyond the point where the size of 
the copper transmission lines be- 
came a problem, because of ex- 
cessive drop in voltage and conse- 
quent poor voltage regulation 
under variable load conditions. 
Introduction of A-C 

Alternating current, single 
phase, came into commercial use 
about 1890 and was used almost 
exclusively for lighting. The single- 
phase motor at this time had not 
been sufficiently developed to be of 
use, except for small dise type 
fans. The common frequency at 
that time was 133-1/3 cycles. The 
single-phase equipment was rapid- 
ly displaced by the development 
and introduction of polyphase 
machines, both two and _ three 
phase, for which no fixed standard 
of frequency was established. This 
condition gradually .settled into 
the present generally accepted 
standard of three phase, 60-cycle 
frequency. : : 

This condition prevailed from Today They Look Like This 
about 1900 to 1925, during which 
time the efficiency of central sta- 
tion equipment and the cost of Fig. 4—Below. Control centralization and modern equipment cleanliness have led to the 
purchased power reached such a one-room or partitionless power plant, like this Burroughs Adding Machine Co. plant 
point that nearly all manufactur- 
ing plant managers found that 
they could not afford to compete 
with central stations. From this 
time on the isolated power gener- 
ating plant, operating condensing, 
practically ceased to be a con- 
tender against the central station. 
There are, of course, many in- 
stances where the heating and 
process steam load requirements 
are such that the power and light- 
ing load may be considered a by- 
product or vice versa, thereby 
justifying the use of isolated plant 
power. 

Progress in Equipment 

The horizontal return tubular 
boiler, although capable of efficient 
Operation, is installed nowadays 
only in relatively small plants be- 
cause the space required per 1000 lb 
of steam per hr is relatively large 
and it cannot be successfully oper- 
ated at more than about 150 per 
cent of rating under good condi- 








Fig. 3—Above. Three different makes of boilers and two firing methods, due to rapid 
expansion with available equipment, give unusual design in the Curtis-Wright Louisville plant 








Fig. 5. Another view of Wright Lockland Power Plant No. 


tions. This meant a delivery of 
about 4500 lb of steam per hr from 
a 100 hp boiler. 

A modern water tube boiler 
occupying practically the same 
floor space is capable of delivering 
nearly 10 times this amount of 
steam at a much higher pressure. 

The increase in the amount of 
steam: generated per square foot 
of heating surface has caused the 
development of water treating 
equipment designed to avoid the 
formation of scale on the water 
heating surfaces ; the type of equip- 
ment and the chemical treatment 
being directed by specialists in the 
chemistry of water used for boiler 
feeding. 


. Short stack for 


The old, solid, heavy brick wall 
furnace construction has largely 
been displaced by insulated re- 
fractory walls supported by cast 
brackets supported in sections on 
structural steel shapes cased with 
steel plates or transite and cooled 
by natural or forced circulation of 
air. The refractory faces of the 
settings on the furnace side are 
protected by steel tubes containing 
water circulating as a part of the 
boiler water circulating system. 
Furnace design has developed to 
a point where the maximum 
permissible heat release from the 
burning fuel in Btu per cu ft of 
furnace volume is quite definitely 
known for the various kinds of 


rplane safety 


fuel and methods of firing. 

The old hand-fired flat grate 
has gradually given way to the 
power-operated stoker or pulver- 
izer. Steam pressure and combus- 
tion are under automatic control 
set to maintain uniform steam 
pressure and the highest average 
efficiency with variable loads. 
Feedwater level in the boilers is 
automatically controlled and the 
injector has been replaced by 
motor and turbine driven centrif- 
ugal pumps; these feed water to 
boilers at a temperature of 225 F 
from feedwater heaters designed to 
eliminate the dissolved gases, such 
as oxygen and carbon dioxide, 
from the feedwater, to avoid cor- 
rosion of the internal steel surfaces 
of the boilers as well as of the 
steam and condensate piping. Coal 
is handled to and from a stock 
pile and to overhead bunkers or 
silos and to stokers by coal han- 
dling machinery, without manual 
labor. 

Fuel Storage 

Within the past 6 yr the cause 
and method of prevention of spon- 
taneous combustion in coal storage 
or stock piles has become known. 
The basic cause is oxidation, which 
is permitted to take place by segre- 
gation of the lumps or larger pieces 
rolling to the bottom of the stock 
pile. Prevention of this condition 
naturally may be accomplished by 
so stocking the coal that segrega- 
tion is avoided and by preventing 
air from percolating to the interior 
of the stock pile by firmly packing 
the pile. 

Ash removal from industrial 
Fig. 6. Compressor and turbine-generator 
room in the Ford Bomber plant power house. 


Note fluorescent lighting, floor and 
wall details 





plants, formerly a source of con- 
siderable nuisance from dust, may 
now be done without the escape of 
dust at any point while it is being 
moved from the ash hoppers to the 
cars or trucks for removal from the 
plant. 

In many plants where the fly 
ash and dust emitted from the 
stacks would be objectionable, it 
is eliminated by the installation 
of centrifugal or electrostatic 
separators, the use of either type 
requiring the installation of in- 
duced draft fans which eliminates 
the necessity for high stacks. 

With the development of the 
airplane and growth of airplane 
travel, another limitation has been 
placed on the height of stacks or 
chimneys in the vicinity of air- 
ports, in that the maximum height 
shall not be over a line at a 5 
deg. angle with the horizontal, 
with the vertex at the airport. 
Developments Influence Architecture 

All these developments through 
the last 50 yr have exerted a de- 
cided influence on the architecture 
of industrial plants. The old plant 
was usually crowded, little or no 
thought being given to the possi- 
bility of expansion. Lighting was 


at a minimum. They were neces- 
sarily dirty, due to the methods 
of handling coal and ash; no 


attention was necessary or given 
to the comfort of the operating 
crew. The plant structure was 
an enclosure to provide protection 
for the equipment from rain, snow 
and wind. The plant was usually 
something which just grew and 
ae treated as an unwanted neces- 
sity. 

All this gradually changed with 
the development of plant equip- 
ment, until now such plants are 
usually required by the owners to 
be designed to include all necessary 
modern equipment, with ample 
space provision, light, easy access 
to all parts of the building by 
means of stairways and platforms, 
locker room and other facilities 
for the operating crew, an office 
for the chief operating engineer 
and a small laboratory for checking 
the water treatment and condition 
of the water in the boilers. 

Improved Conditions Pay 

_The main operating floors of 
boiler and compressor rooms are 
generally red quarry tile or gibral- 
tar floors. Walls are wainscoted 
up to about 8 ft with salt-glazed 
blocks. Piping, pipe covering and 
other surfaces are finish painted 
to Jeave a smooth glossy surface— 


ps 7. Firing aisle Wright Lockland Power 
ant No. 2, showing boiler control panels 


all with the intent to provide an 
interior which may be maintained 
in a neat, clean condition with a 
minimum of effort. The psycho- 
logical effect alone on an operating 
crew in a plant well designed and 
finished is sufficient to return good 
dividends on the added cost which 
may be required. This good result 
is attained through better main- 
tenance and operation than would 
be obtained with the same equip- 
ment poorly arranged and housed 
in a building designed and con- 
structed at a minimum of expense. 
Labor unions have more recent- 
ly been in a position to dictate, 
to a certain extent, the physical 
conditions in the plant under which 
they will work. This probably is 
largely due to the shortage of men 
trained in this class of work— 
men who prefer to work in war 
plants where they may obtain 
higher wages under better condi- 
tions. This condition will, how- 
ever, probably not prevail after the 
war, but it is entirely possible. 
Increased Use of Air Conditioning 
Another relatively new devel- 
opment which has altered the de- 
sign of industrial plants is the 
use of air conditioning, which is 
sometimes used to improve manu- 
facturing conditions by maintain- 
ing uniform temperatures where 


sizing machined parts of steel, 
aluminum and magnesium to close 
limits, as well as for physical com- 
fort of the employees. This often 
involves the installation of refrig- 
erating machinery. 

An installation of this kind 
usually requires floor space on two 
different floor levels, the upper 
level having a traveling bridge 
erane for erection of the machines 
and for maintenance or repair. 

A system of this kind usually 
uses the same piping, pumps and 
cooling surfaces for a hot water 
heating system during the heating 
season, by the use of heat ex- 
changers or steam heaters. It in- 
volves a different design of both 
interior and exterior of the build- 
ing from that required for the 
installation of boilers and air com- 
pressors only, because of the differ- 
ent levels required and the greater 
height required from the lower 
level to the roof. 

The future doubtless holds the 
same relatively steady development 
in industrial plant equipment as 
has been experienced during the 
past 50 yr. The modern industrial 
plant of today will appear as ant- 
quated in the year 2000 as the plant 
of 1890 or ’95 appears to us at 
present. 
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Albert Kahn Associated Architects and Engineers, Inc., Detroit, Mich. 


N ITS INCEPTION, the prob- 

lem of the architectural design 
of a power house must follow the 
lead taken by the power depart- 
ment. By this term is meant the 
division of the mechanical depart- 
ment of our organization that is 
charged with the preliminary lay- 
out of the power house and equip- 
ment. Many years of experience and 
familiarity with different phases of 
the problem have enabled these 














How Not to Do It 

It sometimes happens that such 
pressure develops to get ahead with 
working drawings of the power 
house and try to fit the equipment 
in afterwards, that the attempt is 
made to do so (this happens some- 
times if preliminary bids that must 
be taken or other factors compel). 
The result is always the same. So 
many changes are required that the 
plans are practically made over and 









































Fig. I. 


Based on the power engineers’ design, as shown in Fig. 3, plus necessary cross- 


sections, architects begin to visualize the building in rough sketches like this 


men to consolidate their ideas into 
a form which they have reason to 
know can be installed in a reason- 
ably proper building. 

It would seem that it is of great 
advantage to have the department 
charged with such layout an in- 
tegral part of the whole organiza- 
tion, for it enables the different 
department heads to confer at will 
and not be dependent on occasional 
interviews, as would be the ease if 
the work was carried on by separate 
organizations. 

Deciding on Equipment 

As soon as an acceptable layout 
of equipment has been made and 
preliminary architectural approval 
of the size and shape of the build- 
ing has been given, it is necessary 
to have all the equipment decided 
upon at as early a date as possible. 

So much variation will be found 
in the size and types of boilers, 
stokers, oil burners, pumps and 
compressors, generators, etc., that it 
is not feasible to make working 
drawings for such a building until 
the equipment is purchased and 
equipment drawings are in hand. 


the office budget for getting out the 
job takes a severe wallop. 

Conditions as outlined above 
were especially prevalent on war 
jobs where used equipment had to 
be installed; sometimes even dis- 
similar units placed side by side, 
as in Fig. 3, page 75. 





So bids must be taken for equip- 
ment even before working drawings 
are started. Meanwhile the design- 
ers’ room gets busy making studies 
of the exterior of the building, de- 
veloping proportions in mass, fenes- 
tration and detail. These studies 
will involve, of course, further con- 
sultations with the power depart- 
ment to find what leeway may exist 
in changing dimensions of rooms, 
heights, ete. 

Architects Work from Engineering 
Layouts 

Shown herewith are some plans . 
and sections of projects as laid out 
by the power department. In the 
article by F. K. Boomhower, Fig. 
4, page 72 and Fig. 7, page 
73 show a typical plan and a 
cross-section of a power plant as 
prepared by the power engineers, 
to show the equipment sizes and 
locations desirable from the engi- 
neering point of view. Figure 3 
herewith shows another typical 
plant plan for architect’s reference. 
This would be accompanied by a 
cross-section like Fig. 7, page 73. 
These two happen to be much alike. 

It will be noted that the engi- 
neers have indicated walls and win- 
dows, some general sizes, but 
especially have shown control di- 
mensions for heights, clearances, 
etc., which must be observed in de- 
veloping working drawings. These 
drawings serve also as the means of 


Fig. 2. Another preliminary perspective sketch of the building for the plant of Fig. 3. Note 
functional design conforming to engineering requirements 
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obtaining the approval by the cli- 
ent’s engineering and operating 
staff of the proposed layout. 

On the basis of the approved 
engineering layouts, the designers’ 
room will make numerous studies 
of the exterior, rough at first as 
shown in Figs. 1, 2 and 4, and 
finally developing into more defi- 
nite character, Fig. 5, as satisfying 
schemes are developed. Figure 6 
shows what finally resulted from 
these sketches. As the equipment 
to be used is decided upon, it be- 
comes possible to establish definite 
clearances for boiler framing, sup- 
ports and framing around com- 
pressors, provision for drawing 
tubes and shafts, ete. At the same 
time further detailed drawings for 
piping, installation of equipment 
of various sorts are being made 
by the power department and the 
job captain in the drafting room 
has his crew under way with the 
working drawings. Thus by the 
close co-operation as outlined, the 
project is converted into a working 
set of drawings ready for bids and 
contracts. 


Architect Must Consider Operating 
Factors, Too 

Many details must be considered 
in the preparation of working 
drawings where moving equipment 
must be installed. It must be pos- 
sible to get the equipment into the 
structure and equally possible to 
replace it if necessary because of 
failure or obsolescence. It must be 
possible to arrange moving equip- 
ment so that vibration may not be 
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INCINERATOR CHARGING 


Fig. 3. Typical power plant plan by the power engineering designers to show sizes and 
locations of equipment, clearances, general location of windows, openings, working areas, 
would be accompanied by cross-section similar to Fig. 7, page 73 


imparted to the structure. There- 
fore expansion joints of proper sort 
must be provided around the bases 
supporting such equipment. These 
joints may be open or filled with a 
suitable nonextruding material. 
An excellent method of treating 
the bases of equipment, especially 
where same projects above the sur- 
rounding floor level, is to provide, 
say, a black terrazzo finish on the 





sides of the bases and a border with 
a cove at the junction. The border 
may be made of the width neces- 
sary to suit the adjacent finish of 
the floor, as for instance in the case 
of the use of quarry tile. This ma- 
terial, we have found, is most excel- 
lent for use in the floor of power 
plants, even around the boilers, be- 
eause the modern plant is far dif- 
ferent in operation from the old- 
fashioned sort and dust and grime 
are missing, as pointed out on pages 
74 and 75. Well finished floors 
and walls are most compatible with 
the sort of building we all like 
to see. 
Making It Pleasant for the Operators 
The personnel employed in the 
boiler house must have suitable 
office and locker space, also toilet 


_and shower rooms. While dirt and 


dust from the handling of coal and 
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Fig. 4. Still another sketch of the building for Fig. 3. This is still preliminary; no working drawings have yet been made 
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Fig. 5. After equipment is more definitely decided and general layout and appearance approved, Figs. |, 2 and 4 are gradually worked 
into more finished elevations of which these two are typical. From these, final working drawings of the building are finally evolved 


ash are largely missing, still repairs 
must be made, maintenance must 
be constant, and as a result the 
shower will be most useful. A 


maintenance shop is very desirable 


as well. 

If windows are provided in the 
building, most of the ventilation 
may be taken care of by them. But 
in the case of blackout buildings 
some mechanical means must be 
provided. In either case, enough 
incoming air must be made avail- 
able for replacing that drawn out 
through furnaces and stacks, other- 
wise combustion will be starved. 
Excess heat must be easily removed 


from the upper parts of the build- 
ing, either by windows or by the 
use of louvers provided for the 
purpose. 

Inasmuch as large quantities of 
air are exhausted from the upper 
parts of the building, cooler air 


will perforce be drawn in below. 
Therefore, some heating must be 
provided in parts where special 


_ need exists. 


Plant Interior, Definitely Masculine, 
Can Still Be Attractive 


The power plant should not be 
‘*dolled-up’’ any more than the 
rest of the industrial plant. They 
both are strictly masculine institu- 
tions and should so appear in the 
character of their design. There- 
fore, one would find normally little 
chance to practice ‘‘design’’ in the 
interior of the power plant. This 
does not, however, preclude the use 
of suitable materials well placed. 

The color of wall surfaces, both 
of paint and glazing, can be se- 
lected with an eye for suitability. 
Bands of color can well be used in 
the walls, either as wainscot or 
otherwise, and equipment can be of 


colors to harmonize. Studies on 
color of machinery as affecting the 
work of the men using it have been 
found of value, and the same care 
may well be used in the problems 
we are considering. 

It has been found wise, wherever 
possible, to provide stairs between 
the different levels of the service 
walkways around boilers and other 
equipment. Ladders, of course, 
must sometimes be used, but where 
they do occur, we have made a 
practice of providing hoop enclo- 
sures around them to prevent falls, 
much as we have been accustomed 
to do in other industrial work. 
Proper railings must naturally be 
provided around stairs and walk- 
ways. Wherever working platforms 
or walks are provided we have 
made same to have a curb or other 
guard to prevent tools being pushed 
off or dropping on persons below. 


Fig. 6. And this is the actual building that resulted from the sketches shown above. Note certain minor changes in window shapes and the 
fact that the window panels have been filled in with brick to produce a "black-out" design. See Caption, Fig. 2, opposite page. These 
can be quickly converted to windows after the war. Photo by Chicago Architectural Photographing Co. 








Notes on the Architect's Procedure 
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Associate, Albert Kahn Associated 
Architects and Engineers, Inc., 
Detroit, Mich. 


HE ARCHITECT, in accept- 

ing a commission to design 
either a power or boiler house, is 
immediately faced with the neces- 
sity of associating himself with an 
engineering firm well versed in this 
type of work, unless he is fortunate 
enough to have such men within his 
organization. Together this team 
will receive the instructions of the 
plant engineer as to just what is de- 
sired: the types of boilers, blowers, 
compressors and mechanical han- 
dling equipment. In some eases, 
also, refrigeration units will be in- 
stalled as part of the power or 
boiler house units. Together the 
architect and engineer will work 
along the lines outlined by Mr. 
Fairbrother in the preceding ar- 
ticle. 

The architect in general will 
accept the engineer’s recommenda- 
tions, unless he’ sees a conflict with 
the plant’s future development, 
difficulty in bringing in oil and 
services, or feels that the location 
is too remote from the plant proper. 
Minor changes can be made, but in 
general it is well for the architect 
to design his exterior along func- 
tional lines. 

A perspective should be pre- 
pared and estimates made of the 
completed structure, including all 
trades and equipment. For com- 





Fig. |. 


A good example of harmony in architectural lines between the manufacturing 


buildings and the very important power plant that provides the vital power services. De- 
spite difference in fenestration, both have same general feeling 


parative reasons, it is well to pre- 
pare comparative costs between oil 
and coal, all to be submitted for 
the owner’s approval. Thus the 
plant engineer is enabled to give 
the approval and go-ahead for the 
work. 

It is now the duty of the engi- 
neer to send out plans and specifi- 
eations for equipment bids, and 
until such equipment is purchased 
there is little the engineer or archi- 
tect can do within the bounds of 
safety. Admittedly it has been 
done, but only where the owner has 
had definite reasons for the use of 
certain manufacturers units, or 


where a new and larger boiler 
house is to be built, with the under- 
standing that the old and new units 
are to be of the same make, type 
and horsepower. 

As to design, the architect is 
free to use his own best judgment— 
restrictions are imposed by the 
equipment requirements and by the 
restricted costs set up in the bud- 
get. Blackout buildings, a neces- 
sity in these war years, are not 
advised. Steel sash with ample 
natural sidewall ventilation is ree- 
ommended, also positive roof ven- 
tilation by the use of motor driven 
ventilators, 





Fig. 2. This view of the 
power house for the Ford 
Bomber Plant shows care 
given to functional design, 
proportions and relation of 
masses and especially to the 
“windows.” The latter are 
typical of installations made 
by the Kahn organization 
during the "blackout" phase 
of war plant construction. 
Every recessed panel here 
is in fact a “window” 
bricked in, framed with 
steel and ready for steel 
sash by merely knocking 
out the brick. Architect 
must use skill in designing 
such panels so they are ar- 
chitecturally good whether 
in brick or glass. The Kahn 
organization takes no arbi- 
trary attitude on whether 
the windowless plant is the 
coming trend or not; it pre- 
pares for either contingency 
in post-war operations 

















ARCHITECTURAL STUDIES FOR A 


The sketches and drawings on these two pages show how the architect develops the build- 
ing for a power plant from the layout of the mechanical equipment submitted by the 
engineering department. This layout is shown at the bottom of this page. This provides 
the architect with his first ideas for the building. From there on, he gradually elaborates 
until he produces the finished building design shown at the bottom of the opposite page. 
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1. A few preliminary sketches outline his first ideas 











amount of this goes on during the whole 
process 


pte 
We 3. Architectural doodling. A certain 
I] 


2. Tries out window groupings and shapes 


4. Three elevations of a later development. The design begins to take shape 


Below is shown the layout submitted by the engineering department 
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| POST-WAR POWER PLANT 


5. From the sketches on the opposite page; the 
architect makes this rough perspective to see how 
the building will actually look 

















6. Here, he tries a 
new window design. 
He seems to like the 
idea of having seven 
windows 
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7. Here, however, he uses ten narrow windows with the same general building design 
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8. The final design. The architect did not like the ten narrow window arrangement and has gone back to his original 
idea of using seven wide windows 
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HE INDUSTRIAL work that 
Smith, Hinechman & Grylls, 


Ine., has under development, par- 
ticularly in the chemical and food 
processing fields, calls for a concep- 
tion of power plant design that 
integrates power and steam gener- 


ating operations with those per- 
taining more directly to the proc- 
essing requirements. Representa- 
tive of this trend are the studies 
under way for power plant con- 
struction at the distilleries of Jo- 
seph BE. Seagram & Sons, Ince. 

In considering the requirements 
for electric power and steam for 
the processes which determine the 
engineering design of the power 
plant, some understanding of the 
processes carried on will be of as- 
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Fig. 2. Chart of steam utilization in a typical 
distillery 


sistance. After a few brief com- 
ments on these processes, the design 
of a power plant to serve them 
economically will be discussed. 
Finally, the architectural analysis 
of a building for the power plant 
will be shown. 


All illustrations in this article courtesy 
Smith, Hinchman & Grylls, Inc. 


COLLECTORS. 


Processes Requiring Steam and Power 

The term distillery has by com- 
mon usage come to refer specifically 
to a plant producing alcohol, par- 
ticularly to a whiskey distillery. The 
ethyl alcohol with which we are 
concerned in a distillery is obtained 
by the fermentation of sugar in the 
form of dextrose. This sugar does 
not occur in this form in the grain 
used by the distiller, but is present 
as starch and is converted to dex- 
trose by the action of malt, which is 
added during the mashing process. 

In this part of the process, meal 
obtained by grinding grain is mixed 
with water and cooked by steam to 
expand the cells and gelatinize the 





Studies 





eet 


Fig. 1. General arrangement plan of posi- 
war power plant for distillery, showing ab- 
sence of partition and installation of proc- 
ess dryers behind boilers. This is a composite 
plan, adaptable to two different types of 
construction as shown in Figs. 5 and 6 


starch. This forms ‘‘mash’’, which 
is then saccharified by the malt, the 
resulting liquid being known as the 
‘‘wort’’. With the addition of 
yeast, this wort ferments to form 
the ‘‘beer’’. (This term ‘‘beer’’ 
does not have the same application 
as in the brewing industry. ) 

Alcohol is driven off from the 
beer in a continuous distilling unit 
by the application of steam. As re- 
covered from the beer column of 
the unit by condensing, it is termed 
‘‘high wine’’ which, by aging in 
oak barrels, takes on color and fla- 
vor, with some change in the for- 
eign compounds associated with it, 
and becomes the whisky of com- 
merce. If alcohol in a purer and 
more concentrated form is required, 
the high wine is redistilled in the 
rectifying column of the unit. 

By-Products Important in Power 

Plant Design 

Although the production of al- 
cohol is the primary objective in 
distillery operations, by-products 
are produced which have some 
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Fig. 3. Typical 24-hr steam loads in a distillery, corresponding to a daily production of 
91,000 proof gallons 
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Engineering characteristics of proposed post-war power plant 
and how they influence architecture of plant . . . Representative 
of studies now on boards of Smith, Hinchman & Grylls, Inc., 
Detroit, Mich., for power plants at distilleries of Joseph E. 
Seagram & Sons, Inc., also in chemical and food processing 
fields . . . Intimate relations of power plant and process opera- 
tions . . . Either integrated or isolated plant structure can be 
designed to house a particular layout of power plant equipment 


effect on the economy of the proc- 
ess and much effect on the require- 
ments for power and steam. 

The first by-product is the spent 
grain that is marketed to com- 
pounders of stock food as distiller’s 
grain. This is the grain, remaining 
in the beer as suspended matter 
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Fig. 4. Chart of electric power utilization 
in a typical distillery 


after the alcohol has been driven 
off, and is the insoluble portion of 
the grain that remains when the 
starch has been removed. This de- 
aleoholized beer, with its grain con- 
tent as it is drawn from the bottom 
of the still, is largely known by the 
inelegant but descriptive term, 
“‘slop’’ but is more appropriately 
referred to as ‘‘stillage’’.t 

Other by-products are the CO, 
given off in large volumes in the 
fermenting process, which may be 
recovered and liquefied, or made 
into dry ice, and the vegetable oils 
obtainable from the grain by de- 
germing before milling or by wash- 
ing the spent grain with a solvent 
after drying. 


1Insofar as plant design is concerned, this 
material could be processed under the term 
slop” ag well as under any other name. But 
Smith, Hinchman & Grylls, Inc., and their 
clients, have found that the pride and morale 
of a processing department staff are not 
increased by handling a material called 
slop”. The term “stillage” has been adopted, 
therefore, with such improvement in the 
standing of those particular operations that 
today the resulting by-products are as ac- 
ceptable for food as for feed requirements. 


While all processing operations 
have their effect on the design of 
the power plant, at least through 
their influence on the requirements 
for electric power and steam, the 
drying operations on the stillage 
are of particular importanee in the 
designs contemplated by the accom- 
panying studies. 

Treatment of Stillage 

It is the usual practice to strain 
the insoluble portion of the grain 
from the stillage, drying it in a con- 
ventional rotary dryer for which 
heat is supplied by steam, waste 
stack gases or direct firing. The 
thin stillage is concentrated in mul- 
tiple effect evaporators and, in 
many plants, is mixed with the 
spent grain and dried with it. More 
advanced practice provides for sep- 
arately drying this concentrated 
stillage, generally termed syrup, a 
better market usually being obtain- 
able for it when thus processed. 

The drying of the syrup may 
be accomplished on a steam-heated 
rotary drum dryer similar to that 
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used for producing powdered milk, 
or it may be dried to a powder in 
a spray dryer. It is this method of 
drying that is contemplated by the , 
preliminary designs shown in Figs. 
1 and 5. 

Capacity of a whiskey distillery 
is usually given in bushels of grain 
per day. A plant with a capacity 
of upwards of 20,000 bushels is con- 
sidered a large distillery. 

Steam and Power Requirements 

The diagram in Fig. 2 indicates 
the typical distribution and utiliza- 
tion of steam for such a distillery, 
and Fig. 4 similarly covers the elec- 
trie power. It may be noted on 
reference to Fig. 2 that the pres- 
sures at which the steam is required 
for processing operations is within 
such ranges that the greater part 
of this steam can be supplied as 
exhaust, or can be extracted, from 
the turbine-generating units sup- 
plying the plant’s electric power 
requirements. Usually these proc- 
essing steam requirements exceed 
considerably the amount of exhaust 


Fig. 5. Cross-section of plant of Fig. |, showing building in which much of steel-work is 
integrated with supporting structure of steam generating equipment 
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ISOLATED STRUCTURE 


Fig. 6. Cross-section of another building for the plant of Fig. 1, showing how reinforced con- 
crete building can be designed to be independent of power equipment supporting structure 


steam available if electric power 
generation is limited to that con- 
sumed by the distillery itself. Also 
the same general relation holds be- 
tween consumption of steam and 
consumption of electric power and 
the rated capacity at which the dis- 
tillery is operated as follows: 
% Rated Electric 
Capacity Steam Power 
at which Consumption Consumption 
Distillery LbSteam Per Kwhr Per 
is Operated Proof Gallon Proof Gallon 
80.1 2.1 
70.0 1.9 
63.0 : 
57.0 
50.0 
47.5 
44.0 
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From this point of view, the 
engineers making these studies have 
found from their heat balance 
analysis that high-pressure steam 
generating units are not called for 
in meeting the design conditions of 
the moment. It has been their ex- 
perience, however, that develop- 
ment and improvement of processes 
and operations in a progressively- 
operated industrial plant, especially 
in the distillery field, call for more 
and more things to be done elec- 
trically. Their judgment, there- 
fore, is that in establishing the de- 
sign of the plant, steam generating 
equipment should be selected whose 


pressure and temperature-charac. 
teristics will enable electric power 
to be generated more efficiently 
than the heat balance requirements 
initially indicate. 

For a particular plant now be- 
ing planned to serve one of these 
distilleries in the manner indicated 
above, Figs. 1 and 5 show the gen- 
eral arrangement and type of 
power equipment planned.? The 
layout of steam turbine-generators, 
steam generating units, pulverizers, 
pulverizer feeders and controls is 
simple and direct, following mod- 
ern advanced practice. For flexi- 
bility in carrying the load, three 
turbine and three boiler units are 
proposed. These would be arranged 
on the unit or one boiler per turbine 
plan for both operating and eco- 
nomic reasons. 


Stillage Treatment in Power Plant 


The unusual feature of this 
plant, however, is the inclusion 
within the plant layout of sug- 
gested spray drying equipment for 
drying the concentrated stillage or 
syrup as referred to above. Behind 
each boiler unit a spray dryer for 
this syrup is shown on Figs. 1 and 
5. Flue gas from the boiler, after 
being cleaned in the dust collector 
following the induced draft fan, 
would be supplied to the spray 
dryer by a dryer fan, to furnish the 

2While the studies and designs are pre- 
liminary to construction for the post-war 
period, Seagram’s may make a somewhat 
temporary installation of one unit at their 


Lawrenceburg distillery to facilitate war-time 
production. 





























Fig. 7. Architect's perspective drawing of integrated building of the type shown in Fig. 5 
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heat necessary for drying. The de- 


tails of apparatus and methods 
that might be employed in this 
spray dryer need not concern us 
here, beyond showing its relative 
size and location with respect to the 
other equipment. 

Integrated or Isolated Building? 

Turning now to the architec- 
tural design of a building for this 
power plant, two ideas are pro- 
posed, illustrated first in cross- 
section in Figs. 5 and 6. Both are. 
of course, functional, not only in 
their treatment of the masses of the 
building with respect to the equip- 
ment contained in it, but also with 
respect to the materials of which 
it is constructed. 

In both cases, the modern trends 
in window design are noticeable and 
the window surfaces are naturally 
part of the mass design as well as 
of the surface design. The require- 
ments of equipment and operation 
as specified by the power engineers 
govern the location and, to a large 
extent, the size of these windows 
and are kept in mind by the archi- 
tect in planning the building. 
Openings for installation or re- 
moval of equipment, working plat- 
forms and stairways, clearance 
spaces and working spaces must 
also be taken into account. 

But when all these factors have 
been considered, it is seen that the 


_ Fig. 8. Architect's perspective drawing of isolated building of the type shown in Fig. 6 
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? 
two resulting buildings, shown in 
Figs. 7 and 8, can have a funda- 
mentally different appearance and 
architectural effect, while still hous- 
ing exactly the same equipment. 

This difference is produced by 
designing the structure either as 
‘‘integrated’’ or ‘‘isolated’”’, 

Figure 5 shows the cross section 
of the plant of Fig. 1 contemplating 
the use of steel in conventional 
manner for the structural features 
of the power house. In this design, 
the supporting structure of the 
steam generating unit, at least in- 
sofar as its runways and operating 
galleries are concerned, would be 
‘“integrated’’ with the power house 
structure. 

Figure 6 shows a cross-section 
of the plant of Fig. 1 particularly 
adapted for construction of rein- 
foreed concrete. In this design, the 
steam generating unit would have 
its own supporting structure com- 
plete with runways, operating gal- 
leries and access stairs independent 
of the power house structure. This 
latter might be called an ‘‘isolated’’ 
structure. 

Character of the Two Types 

The design contemplated by 
both these cross-sections is basically 
the same, particularly in combining 
with them the drying of the syrup 
utilizing spray type dryers oper- 
ated by the stack gases from the 
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boilers. The engineers planning 
this plant do not represent that the 
engineering has been carried to a 
point where this arrangement for 
supying heat to the spray dryers 
ean be unqualifiedly adopted over 
other possible methods. But studies 
prepared indicate the possibilities, 
and the opportunity for improve- 
ment in economy becomes readily 
recognized. With the arrangement 
contemplated, the stack gases are 
discharged, as a part of the vapors 
from the spray dryer vent, at tem- 
peratures considerably below those 
at which these gases are usually 
discharged by efficient steam gen- 
erating units. The reason for this 
is that they are fully saturated at 
atmospheric pressure in the spray 
dryer, hence their outlet tempera- 
ture from this equipment is under 
the boiling point. Non-corrosive 
materials are required for the con- 
struction of the dryer equipment 
in any event, and the handling of 
the stack gases below their dew- 
point does not become a compli- 
cation. 
Functional Design 

In both cases, the way in which 
the architects have exercised func- 
tional design is obvious. The prin- 
cipal mass of the building derives 
naturally from the main bulk of 
the equipment, the steam gener- 
ating units and their auxiliaries. 
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Notes on Power 
Plant Design 


By P i Cini, Designer 


Albert Kahn Associated Architects 
and Engineers, Inc., Detroit, Mich. 


Fig. |. Installation 
of refrigerating com- 
pressors and auxili- 
aries Wright Lock- 
land Plant No. | 





OCATION of the power plant is deter. 

mined by the following factors: 

|. Relation to factory, based on econoni. 

cal distribution of power plant prod. 
ucts: steam, electric power, water, 
compressed air, etc.; 

. Access to dock, railroad and truck 
facilities for the transport of equip. 
ment, fuel, ash, etc.; 

3. Provision of clear area for future ex- 

pansion; 

4. Special factors such as distance from 

landing fields. 

Once the location and orientation have 
been determined, the layout of the required 
mechanical equipment is made by the engi- 
neers. 

Architectural studies begin with this me- 
chanical equipment layout as a basis. The 
basic factor is providing necessary shelter 
and protection for this equipment, consistent 
with type of construction (steel, concrete, 
timber) and choice of materials. The dispo- 





Fig. 2. Main switchboard in Ford Bomber 
Power Plant is diagrammatic, illustrates mod- 
ern development of centralized control 


Fig. 3. Another view of 
Wright Lockland Power 
Plant No. 1 showing 
architectural details. 
Projected in 1940, well 
before Pearl Harbor, to 
serve a great armament 
factory, design was fore- 
runner of later ones. 
Well before we were in 
the war, Kahn organit- 
ation had determined 
on use of recessed pan- 
els, bricked in, to be 
later converted to win- © 
_dows if desired. These 
must be properly inte- 
grated with the whole | 
architectural design. 
Also note short stacks, 
an aircraft safety re — 
quirement necessitating 


induced draft fans 
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Figures 1, 3, 4 and7 
by Hedrich-Blessing Stu- 
dio. All photos courtesy 
Albert Kahn organiza- 
tion. 
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sition of the masses of the building, in gen- 
eral, reflects the heights and areas of equip- 
ment to be housed. 

Fenestration in some cases has been dic- 
tated by blackout requirements, but in gen- 
eral natural light and ventilation govern this 
item. Suitable doorways, conveniently lo- 
cated, for the passage of the largest me- 
chanical unit are provided together with nec- 
essary man doors. Exteriors are sometimes 
governed by such items as transformer sub- 
stations; water tanks, high or at ground level; 
ash receivers, miscellaneous tanks. 

Experience has shown that the power 
house is one item in a plant layout which re- 
quires flexibility of planning. Structure ar- 
rangement, up until the final stages of the 
drawings are reached, may be changed, as 
last minute changes in some basic factor— 
such as transportation facilities, type of fuel, 
etc.—may be made, requiring major changes 
in elevations, orientation, etc. 

Many owners and maintenance engineers 
take pride in a clean well-desiqned power 
house. Opinion on this point is heard in al- 
most every case. 

The appearance factor is often carried to 
the point where suitable colors for the interi- 
or areas are given more than casual consider- 
ation. We have heard this point discussed 
at inspection of several finished jobs. Proper 
artificial lighting is, of course, taken for 
cranted. : 

The feeling of owner, maintenance and 
operating engineers in many cases seems to 
be that the power house is the most impor- 
tant single separate unit in connection with 
a manufacturing plant. As the source of all 
activity within the plant—the heart of it, as 
it were—it deserves to express, in its struc- 
ture, material, equipment, color and general 
impression of cleanliness and efficiency, its 
importance in the picture. My personal be- 
lief is that manufacturers of various items 
such as ash receivers, tanks, etc. that fre- 
quently are built outside the power house 
under-rate this “pride-of-ownership" factor. 


Fig. 4. Note the 
fenestration of the 
Cast Armor Plant 
boiler house, slightly 
different from others 
shown here, but with 
same emphasis on 
functional design 
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Fig. 5. The boiler room of the Ford Bomber 
plant. Note soot-blower piping details, fluo- 
rescent lighting, platform details. While plant 
was being designed, serious oil shortage 
threatened, hence designers made provision 
for burning either oil or coal. Special provi- 
sions were made in floor in front of boilers 
and in furnace details, for last-minute deci- 
sion to use stokers. Design also provided for 
possible coal bunkers above firing aisle. Oil- 
burning was finally decided upon, as shown 








Fig. 6. Use of dust-tight coal conveyor, shown just below bunkers Fig. 7. Air compressor installation at Wright Lockland Power Plant 
at upper rear, permits Chevrolet power plant to be designed with no No. 2 showing floor and foundation details, crane rails, good illumi- 
partition between boilers and compressors nation, attractive surroundings 











Fig. |. This view of a semi-housed steam plant, boiler set outdoors, turbine in simple building, with a crane and removable hatch on roof, 
is egy of the type 


Architecture. of Outdoor Plants 


UCH PLANTS have been installed » 

private and municipal utilities where¥er 
economic and climatic conditions justify 
them. They should more properly be termed 
unhoused or semi-housed,:as pointer Teut in 
a detailed discussion of thé’ type in: Séme 
Aspects of the Outdoor Power Plant, by 
R. H. Emerick; Outdoor Stations Are 
Simpler, by R. L. Reynolds; and The Outdoor 
Plant—lIs It Here to Stay?, POWER PLANT 
ENGINEERING, May 1943, pages 72-78. 
They deserve attention by architects, for in 
most of the steam plants of this type, either 
turbines or boilers are housed and it is 
usually necessary to provide some sort of 
enclosure for controls and auxiliaries. 


Fig. 2.—Right. Another style of semi-housed 
plant; boilers in building, turbine outside in 
its own cubicle 





Fig. 3.—Above. Details of an outdoor boil- 
er, its casing and accessories designed for 
weather protection 


Fig. 4.—Left. - This view of one of the largest 
of the outdoor hydroelectric plants shows 
the fundamental characteristics of the type. 
These are: unhoused generators; outdoor 
crane running over generators and water- 
wheels; transformer and outdoor switchgear 
assembly and control rooms integrated with 
dam design 











Don't Wince at the Math— 
Learn to Read It! 


Here is an article that gives you the inside dope on this mathematics stuff; no foolin’. 
Are you one of those people who are scared of mathematical symbols? Do you 
hastily turn the page when you come to a snappy formula? Do integral signs and 
trigonometric functions send shivers up and down your spine? Well, don't worry about 
them any more. Read this article by Mr. and Mrs. Sealey and your inferiority 
complex in regard the mathematics will immediately disappear. The authors start 
from scratch and introduce you, one by one, to the whole array of cabalistic marks 
and pen scratches that, heretofore, have made mathematical papers so formidable 
for you. They tell you what.they stand for, what they mean, and how to cope with 
them when they mat sar jump out at you from the top of the next page. Don't let us 
mislead you however. This article will not make you an Einstein, it will not enable you 
to calculate your income tax by the theory of least squares or anything of that sort; 
it merely tells you how to read mathematics, how to appraise formulas and symbols in 
mathematical papers and articles, intelligently. It will destroy your inhibitions 


B, WC Sealy and Me. BM, Sealey 


Allis-Chalmers Manufacturing Company, Milwaukee, Wis. 





N TECHNICAL LITERA- 
TURE, it is possible to ‘‘read”’ 
the mathematics as readily as the 
rest of the material. The mathe- 
matician expresses his ideas in 
mathematical symbols instead of in 
words. The symbols are the tools of 
his trade, which you may recognize 
when you see them being used, in 
the same manner that you recognize 
the saw, hammer, plane or square 
of the carpenter. If you wished to 
become a skilled carpenter, you 
would arrange for a course of train- 
ing and a period of practical experi- 
ence, but if you wished only to rec- 
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You put it through the wienerwurst machine 
of mathematics and out comes the answer 


ognize the tools of this trade, one 
lecture giving the names of the 
common tools and demonstrating 
their use would be sufficient. Such 
information concerning the tools of 
mathematics is given here so that, 
without a lengthy study of the sym- 
bols and operations of mathematics, 
you ean learn, not to write it, but to 
read it sufficiently well to fill in the 
complete meaning of technical lit- 
erature. 

The passages of mathematics 
found in technical literature are 


written in a shorthand language in 
which symbols replace words. In- 
stead of looking like a jumbled code, 
these passages could appear as rec- 
ognizable sentences, but then they 
would be longer and less exactly 
expressive. A single shorthand 
Py. BY... 
a would become 
a long description of what happens 
when varying pressures and tem- 
peratures are applied to a fixed 
weight of gas. The shorthand sym- 
bols are brief forms for expressing 
either names or intended actions. 
A single name symbol represents a 
‘*Quantity,’’ which may be one or 
more things, persons, ideas or rela- 
tive values." Although the writer 
may choose any symbol to designate 


phrase 


‘a quantity, he frequently chooses 


one that suggests it, such as P for 
pressure, V for volume. 

Each passage of mathematics 
represents the statement and solu- 
tion of a problem, similar to the 
written problems of arithmetic or 
algebra in which it is required to 
find an unknown quantity, given a 
set of known conditions. At the be- 
ginning, the writer assigns symbols 
to the quantities involved in the 
problem. Using these symbols, he 
sets up a mathematical expression 
(an equation) showing the relation 
between them, as he knows it from 
experimental data. He manipulates 
this expression according to mathe- 
matical laws (keeping the two sides 
of the equation always in balance) 
until it assumes a form that gives 
him the answer to the problem. A 
college professor described this 





< 
2 





6 


Fig. 1. This triangle will help you in under- 
standing trigonometric functions 


process to his class by saying, ‘‘ You 
set up an equation, put it through 
the wienerwurst machine of math- 
ematics, and out comes the answer.”’ 
This is what is being done in every 
passage of mathematics. : 

Mathematies can be read by 
translating the symbols into words, 
concentrating on the statement of 
the problem and the answer. This 
procedure is the converse of that by 
which mathematics is written, where 
the translation of ideas into symbols 
is emphasized. Upon translation, - 
the symbols provide the elements 
for sentences: the names and the 
words expressing action. The sym- 
bols should be translated into 
words that produce a logical state- 
ment, using either the name form or 
action form of the words as the con- 
text may indicate. As a reader of 
technical writing, you will need to 
read only the beginning statement 
which gives the known and un- 
known quantities and the list of 
symbols to be used and the final 
statement giving the solution. You 
need not follow the intricate work- 
ings of the ‘‘ wienerwurst machine.”’ 
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Vocabulary of Mathematics 

A working vocabulary for read- 
ing mathematics consists of word 
translations for commonly used 
symbols. This vocabulary does not 
have to be as thoroughly mastered 
for reading as it would have to be 
for writing mathematics. The ability 
to recognize commonly used sym- 
bols is enough, without a knowledge 
of how to use them. Fortunately, 
very many of the commonly used 
symbols are the familiar ones of 
arithmetic and algebra which need 
only a quick review. The remain- 
ing symbols, those less well known, 
are reassuringly few in number. 


Example of use Symbol 
3+2=5 
3+2=5 
4—2=2 
6—3=—2 
6 


Fig. 2. This graph 
helps in defining the 
movement of a base- 
ball in its flight 
through the air 
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Word Translation 
3 ‘‘added to’? 2=5 
3 added to 2 ‘‘is equal to’’ 5 
4 ‘‘diminished by’’ 2 = 2 
6 ‘‘divided by’’ 3 = 2 


—=3 6 ‘‘divided by’? 2 = 3 


2 
3X 22=66 
3.2=6 

3 (342) =15 
3 (342) =15 


3 [842] =15 
3 {34-2} = 15 


‘‘multiplied by’’ 22 = 66 
‘‘multiplied by’? 2 = 6 
‘‘multiplied by’? (8+2) = 15 
xX ‘the quantity’? (8-+2) taken as a unit 
= 410 
‘‘the quantity’’ [8+-2] taken as a unit 
5 


EARTHS SURFACE 


3 x ‘“‘the quantity’’ {3-+2} taken as a unit 
a= 15 


6 “degrees”, either 6° Fahrenheit, 6° Centi- 
grade, or 6-360ths of a circle, according to 


context 


2 ‘‘to the third power.’’ 3 is called an ex- 
ponent. 2 is called the base. 
2 ‘‘taken as a factor 3 times’’ = 2 K 2K 2=8 


‘the cube root of’? 27 = 3 


‘‘the square root of 16’’ = 4 
6 ‘‘is greater than’’ 2 
2 ‘‘is less than’’ 6 


The paragraphs that follow are de- 
signed to give a reading acquain- 
tance with frequently used symbols 
of mathematics, beginning with 
familiar ones and going on to those 
less familiar. 

Word translations for a group 
of the more familiar symbols are 
given by means of illustrative ex- 
amples shown above. 


One of the typical features of a 
passage of mathematics is the fre- 
quent use of letters as symbols. 
Letters are used in mathematics for 
the sake of convenience, to repre- 
sent briefly a longer word or ex- 
pression. You are motivated by the 
same desire when you call a friend 
named William Alexander Mont- 
moreney by the convenient nick- 
name ‘‘Bill.’? If Bill were to 
appear in a mathematics problem, 
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TEMPERATURE IN DEGREES CENTIGRADE 
s ® © 


°o 
° 


IME IN HOURS 
Fig. 3. 


4 


his name would be shortened to 
‘*B”’ or ‘‘b’’. In mathematics, you 
will frequently encounter symbols 
like B for William Alexander Mont- 
morency, X for the number of 
bushels of wheat B sold, W for the 
number of gallons of water per 
minute, N to replace an unwieldy 


number. 
Greek Symbols 

The letters used as symbols 
come from the English and Greek 
alphabets. The 26 letters of the 
English alphabet are all in very 
frequent use. Letters of the Greek 
alphabet are sometimes used to 
name angles as well as other quan- 
tities. These five are used fre- 
quently : 
alpha beta gamma delta theta 

a 6 Y A 6 

Letters may be given modified 
meanings by their relative positions 
or by subscripts. Letter symbols, 
taken singly, always denote the 
name of a quantity and not an 
action which is to be performed. 


Ss) 6 


A model time-temperature chart 
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Fig. 4. Any point on a curve can be de- 
scribed in terms of two distinguishable 
distances 


However, the relative position of a 
group of letters does indicate an 
action : 

PYX means P multiplied by Y 

multiplied by X 
R (M--N) means R multiplied 
by the sum of M and N 

Sometimes, to name a quantity 

which appears in varying forms in 

the course of a problem, the same 
letter is used for all forms and they 
are distinguished by subscripts: 

A,, A, An, Ax. The symbol A with 

the subscript 1 is read ‘‘ A sub one”’ 

or ‘A one.”’ 

Six symbolic names taken from 
Latin are used for naming the rela- 
tions between the sides of a right 
triangle. For convenience in ex- 
plaining them, let us assign sym- 
ko's to the parts of a right triangle 
(Fig. 1): 

(alpha) for one of the two angles 
other than the 90 deg 
angle (either of the two 
may be chosen ) 
for the side opposite angle 
alpha 
for the side adjacent to 
angle alpha 

e for the hypotenuse 
The symbolic names for each of the 
possible ratios between the sides, 
and the abbreviated forms of these 
names, are: 

Symbolie Abbrevi- 
name ation 
sine sin 
cosine cos 
tangent tan 
cotangent cotan 
secant see 
coseeant cosee 


Ratio 
expressed. 
a/e 
b/e 
a/b 
b/a 
e/b 
c/a 


May, 


Regardless of the length of sides of 
a right triangle, the sines, cosines, 
ete., are the same for any angle of 
the same number of degrees. Nu- 
merical values for these ratios are 
to be found in published tables. So, 
when you come to an expression 
such as, e = E sin 25 deg, vou 
know that e is equal to E multi- 
plied by the ratio of the side oppo- 
site to the hypotenuse of right tri- 
angle such as in Fig. 1 where the 
angle A is 25 deg. 
Log 

The abbreviation ‘‘log’’ scat- 
tered through a page of mathe- 
maties is evidence that the compu- 
tations have been made using the 
logarithms, or exponents of the 
numbers. An expression such as 
‘‘log,, 100=2’’; is the logarith- 
mic form of the familiar expression 
“10? = 100’’, and is read in words 
as ‘‘the logarithm to the base 10 of 
the number 100 is 2’’. The numeri- 
eal value of the logarithm to the 
base 10 of any number is to be 
found in published tables. 

Graphs 

The graph is a form used in 
mathematics for picturing two sim- 
ultaneously changing values. Its 
usefulness for the reader of techni- 
eal writing lies in the fact that it 
gives a physical picture of ideas, 
making them more understandable. 
An example of the graph is the 
familiar temperature chart, upon 
which is recorded a series of points 
representing temperature readings 
for given times. Notice that the 
curve drawn through the plotted 
points of a temperature chart gives 
a picture of two changing values, 
the variations in temperature with 
reference to changing time. As a 
model for the reading of any graph, 
let us make a sample reading of a 
time-temperature graph: (Fig. 3) 

Point A is located on a vertical 
line passing through 1.5 hr, 
and a horizontal line passing 
through 7.5 C. 

Point B is located on a vertical 
line passing through 4 hr, 
and a horizontal line passing 
through 25 C. 

Point C is located on a vertical 
line passing through 5 hr, 
and a horizontal line passing 
through 30 C. 

A comparison of the numerical val- 
ues demonstrates how time and tem- 
perature are changing together: 

Point Time ‘Temperature 
A 1.5 hr La. 

B 4 hr 25 «(C. 
C > hr 30. «OC. 





Increasing Increasing 
This comparison shows that as time 


is progressing, temperature values 
are increasing. 

The curve of a graph may be 
thought of as a series of closely 
consecutive points, like the sueces- 
sive positions of a baseball in its 
flight through the air. As the ball 
moves forward (horizontally), its 
height (vertically) above the 
ground changes. To define any one 
position of the ball, two distances 
would have to be mentioned, its 
horizontal distance away from the 
starting place and its vertical dis- 
tance away from the ground. (Fig. 
2.) Similarly, any point on the - 
eurve of a graph defines or fixes 
two distinguishable distances: a 
horizontal distance away from the 
Y-axis and also a vertical distance 
away from the X-axis. (Fig. 4.) 
In mathematies, the horizontal dis- 
tance is sometimes spoken of as the 
‘*X-distanee,’’ or simply as ‘‘X,”’ 
the vertical distance as the ‘‘ Y-dis- 
tance,’’ or ‘‘Y.”’ 

Stated in general terms, the 
method for getting the meaning of 
any graph is as follows: 

1. Read the names of the two 
quantities pictured by the 
graph and the units in which 
they are expressed. 

. Note the direction in which 


the numbers on each seale in- 
erease. } 


. Tracing the inereasing values 
horizontally, note whether the 
vertical values increase or de- 
crease continuing this process 
over the entire length of the 
curve. 

If you merely keep these points in 
mind, you should have no difficulty 
in understanding the meaning of 
any graph. 

In another article we will con- 
sider other.symbols and terms used 
in mathematics. 


The Gas Turbine— 
Part II—By Dr. Sanford A. 
Moss—Correction Note 


N THE ARTICLE under this 

title in the March issue, there is 
a reference on page 80 to Dr. 
Stodola as ‘‘the famous German 
authority.’’ This reference should 
be to ‘‘the famous Swiss turbine 
authority, Dr. A. Stodola.’’ This 
was a Slip on the part of the author, 
for which he is very sorry. It will 
also be corrected in the complete 
paper when this is published in the 
ASME Transactions. 
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Fig. |. This striking view of Mystic Station was taken from across the river in Charlestown 





Boston Edison Company's newest generating unit . . . placed in 
operation in November, 1943 .. . Initial capacity, 50,000 kw . . 
Second unit now being installed, scheduled for operation in spring 
of 1945... Plant designed for straight 1400 lb operation . . 
50,000 kw turbo-generator is a single unit . . . generator, hydrogen 
cooled, 3600 rpm . . . Built for use of either pulverized coal or 


oil... Located in Everett on the Mystic River .. . Electrical cables 
carried under the river in an 8-ft diameter tunnel . . . Adequate 
space for a 400,000 kw ultimate plant if necessary 





OSTON EDISON COM- 
PANY’S new Mystic Station 
which has been under construction 
during the last two and a half 
years is now in service. The first 
unit, a 50,000 kw turbogenerator 
together with boiler and auxiliaries 
went into operation in November, 
1943. This station is the latest addi- 
tion to Boston’s electrical system 
and though simple in design incor- 
porates the most modern features 
of present day steam generating 
practice. It is located on the Mystic 
River in Everett, Mass. 
The completion of this first unit 
at Mystic is a continuation of a 
Boston Edison expansion policy 
which began in 1937 and has made 
available for the wartime electrical 
needs of the Boston metropolitan 
area nearby approximately 150,000 
kw of additional capacity. 
Preliminary work on clearing 
the site was started late in March 
of 1941 and the actual construction 
of the foundation began in July 
of the same year. During the bal- 
ance of 1941 and 1942, however, 
the impact of the war on the deliv- 


eries of construction material was 
so serious that erection of the main 
structural frame could not be 
started until January of 1943. At 
this time much of the material had 
been received, and it was possible 
to complete the station, the switch 
house and cable tunnel during the 
same year. 

The station was designed for an 
original installation of two gener- 
ating units, each of 50,000 kw 
capacity. In August, 1942, how- 
ever, the priorities which the War 
Production Board had issued for 
the construction of the second unit 
were revoked and it was necessary 
to complete the station on the basis 
of only one unit. The foundations 
for the second unit were completed, 
however, in February of this year 
(1944), the priorities for the sec- 
ond unit were reestablished and 


delivery of the second 50,000 kw: 


turbogenerator is scheduled for the 
spring of 1945. The facilities of the 
site are ample to accommodate a 
station having an ultimate capacity 
of at least 300,000 to 400,000 kw 
if this should prove desirable. 


3esides the generation of a 
needed block of power, Mystic Sta- 
tion has deep significance in the 
development of the Boston Edison 
Co. system. L Street Station to the 
east and Edgar Station to the south 
feed into the highly concentrated 
Boston load center. Transmission 
lines and ties from Edgar swing 
to the west and approach Boston 
easily from this direction. Mystic 
will similarly serve the northern 
side of the Boston load, furnishing 
an independent source of power. 
Its switching facilities furnish 
added protection to local distribu- 
tion areas and tie in with the main 
I, Street feeders and northern in- 
terconnections to the New England 
Power Co. 

Mystie is a straight, high pres- 
sure station. The boilers are built 
for a pressure of 1400 Ib and 910 F 
steam temperature. A single, high 
pressure turbine exhausts directly 
into a 33,800 sq ft condenser. 

The use of 1200 lb pressure and 
the ‘‘straight through’’ turbogener- 
ator used at Mystic represents the 
end of a process of development that 
has extended over a period of many 
years in other stations of the Bos- 
ton Edison Co. It was at Edgar 
Station, in December, 1925, that 
the first American turbogenerator 
operating at 1200 psi was put into 
service. This installation repre- 
sented true pioneering in an un- 
known field and the step was taken 
to secure the great economies whicli 
theory showed to be available by 
the use of increased steam pressure 
and temperature. The temperature 
in use at Edgar Station was 750 F, 
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Boston Edison's 
Mystic Station 


the highest which could be toler- 
ated by the type of steel then 
available. Since there was no ex- 
perience available for high pressure 
units of a comparable size, a sepa- 
rate high pressure and low pressure 
unit was installed and the whole 
station was so constructed that, if 
difficulties developed, it could be 
operated at the more familiar con- 
ditions of 400 psi, 750 F. As is well 
known, however, the installation 
was so successful that four more 
1400 lb boilers and two turbines 
were added to this station. 

Edgar Station with its division 
between the high pressure portion 
of the turbine and the low pressure 
part, constituted a precedent for 
the installation of high pressure 
‘‘topping’’ boilers and_ turbines 
which became so popular during 
the depression years. The lessons 
learned at Edgar were applied in 
the recent topping turbine instal- 
lation at the L Street Station. 
Here, also, the desirable pressure 
was 1400 psi but progress in the 
art of steel making at that time 
permitted the use of 900 deg tem- 
perature. This eliminated the need 
for reheating as was done at Edgar. 

The cycle at Mystic is similar to 
that at L Street, except that the 
complete pressure drop from 1200 Ib 
to the exhaust pressure in the con- 
denser takes place in a single tur- 
bine. 


TURBINE ROOM 


EXCITER 


SUTILITIES BLOG 


As mentioned previously, the 
layout of Mystic Station is simple 
and practical. The initial installa- 
tion consists of a single Combus- 
tion Engineering Co. ‘boiler with 
a capacity of 430,000 lb of steam 
per hr. The boiler is of the 
more or less standardized 3-drum, 
bent-tube design, characterized by 
an unrestricted completely water- 
cooled, bare-tube furnace, a 2-stage 
superheater with wide tube spacing 
and reduced gas velocities through 
the first stage and with the econo- 
mizer located within the casing 
under the rear drum. These fea- 
tures will be evident from the 
cross-section shown in Fig. 2. This 
design of boiler offers advantages 
as positive circulation, compact ar- 
rangement of the complete unit, 
controlled gas flow and moderate 
draft loss. 


Fig. 2. Cross-section through Mystic Station 


The boiler is fired with pulver- 
ized coal, supplied by 3 Raymond 
bowl mills, installed on the ground 
level floor. Triple tangential type 
pulverized coal burners are in- 
stalled in each corner of the 
furnace. The furnace walls are 
constructed of bifurcated tangent 
tubes and the furnace is de- 
signed for a combustion rate of 
24,000 Btu per hr per cu ft. The 
furnace heat release with this com- 
bustion rate is 115,000 Btu per hr 
per sq ft. As shown by the eross- 
section the furnace is provided with 
a water-cooled hopper bottom. 

The air preheater is the Ljun- 
strom, regenerative type and is 
installed directly above the econo- 
mizer section of the boiler. From 
the air preheater the gases pass 
through Cottrell electrostatic pre- 
cipitators located on the roof of the 
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Fig. 3. Heat stream diagram with the station operating at a partial load of 30,000 kw. This is somewhat below the most efficient load 


boiler house and then, through the 
induced draft fans, to the stack. 
The latter is a radial brick stack. 


Coal, for use at the Mystic plant 
is shipped by boat from Newport 
News and for the present, will be 
unloaded by the extensive existing 
facilities of an adjacent industrial 
plant. A private railroad siding 
brings 70 ton cars of coal from this 
neighboring plant to the coal un- 
loading hopper which, in turn, de- 
livers the fuel to the inelined-belt 
conveyors which carry it to three 
250-ton silos provided for the first 


unit. The coal conveyors involve 
some 700 ft of belt conveyor. The 
general arrangement of the coal 
handling equipment is obvious from 
the photograph showing the ex- 
terior view of the station on page 


As an auxiliary fuel, provisions 
have been made for burning heavy 
fuel oil, and a storage tank of 
35,000 gal capacity has been pro- 
vided together with suitable pumps 
and heaters. The present burners 
are designed to use either pulver- 
ized coal or oil at instant notice 


Fig. 4. A view of the Mystic Station switch house 


as market conditions or emergen- 
cies may dictate. 


‘Hydrogen Cooled Generators 


The 50,000 kw General Electric 
Co. turbogenerator unit is a 3600 
rpm machine, the turbine being de- 
signed for 1200 psi, 910 F. It ex- 
hausts into a 33,800 sq ft Worth- 
ington surface condenser. 

A heat flow diagram for the 
unit is shown in Fig. 3. This dia- 
gram represents steam pressure 
and temperature conditions when 
the unit is operating at a partial 
load of 30,000 kw, somewhat below 
the most efficient condition. This 
diagram indicates the general ar- 
rangement of heaters. 

Steam for feedwater heating is 
extracted from the turbine at four 
points, the 7th, 10th, 14th and the 
19th stages. Condensate from the 
condenser at a temperature of ap- 
proximately 64 deg picks up 
enough heat from the jet condenser 
exhaust to raise the temperature to 
71 deg at the inlet to the 19th stage 
heater. Here the temperature of 
the water is raised to 144 deg. 
Next it passes to the 14th stage 
heater which is the deaerating 
heater where the temperature is 
raised to 228 deg. The exhaust 
steam from the steam driven auxil- 
iaries further boosts this tempera- 
ture to 236 deg and the water then 
enters the 10th stage heater where 
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LIST OF PRINCIPAL EQUIPMENT 





Mystic Station 


Turbogenerator 


General Electrie Co. 


Rating : 40,000 kw nominal 


50,000 kw maximum 


Steam Conditions: 1200 psi, 910° 
Rpm : 3600 


Steam Condenser 


Hydrogen-cooled 
Worthington Pump & Machinery Co. 


Surface: 33,800 sq ft 


Circulating Water Pump 


Worthington Pump & Machinery Co. 


Capacity : 41,000 gpm 


Boiler 


Combustion Engineering Co. 


Capacity : 430,000 lb per hr 
1400 Ib 


910° 
B. F. Sturtevant Co. 


Fans 


Induced-Draft : 1250 hp 


Forced Draft: 
Electric Machinery Corp. 


Variable Speed Coupling 
Boiler Feed Pumps 


450 hp 


Allis-Chalmers Manufacturing Co. 


1500 hp 


Coal Handling Equipment 

Combustion Control 

Ash Handling Equipment 

Feedwater Regulators 

Stack—make, sizes 

Soot Blowers 

Deaerator 

Evaporator 

Closed Heaters 

Flue Dust Precipitator 

Superheat Control 

Cooling Tower 

High Pressure and 
Circulating Water Valves 

Turbine Room Crane 

Transformers 


Link-Belt Co. 

Bailey Meter Co. 

Pneumatic, United Conveyor Co. 
Bailey Meter Co. 

Alphonse Custodis Co. 

Diamond Power Specialty Co. 
Worthington Pump & Machinery Co. 
Griscom-Russell Co. 

Foster Wheeler Corp. 

Research Corp. 

Leeds & Northrup Co. 

The Marley Co. 


Chapman Valve & Mfg. Co. 
Shepard Niles Crane & Hoist Co. 
General Electric Co. 


Westinghouse Elec. & Mfg. Co. 


Switchboards 
Variable Speed Magnetic 
Coupling 


Westinghouse Elec. & Mfg. Co. 
Electric Machinery & Mfg. Co. 





the temperature is raised to 301 
deg. It then enters the last heater, 
the 7th stage heater where the 
temperature is raised to 353 deg at 
which temperature the water en- 
ters the economizer. 
Electrical Features 

The 50,000 kw, 3600 rpm gen- 
erator is a hydrogen cooled ma- 
chine, with direct connected geared 
exciter. Current from the generator 
is delivered directly to the 14,000 v 
generator bus in the switch house 
which is a separate building adja- 
eent to the plant. The generator 
bus, together with its associated 
switches and cables, is installed 
in the switch house. Power from 
the generator bus flows to the main 
14,000 v distribution bus which is 
in duplicate. Current for the sta- 
tion auxiliaries is taken directly 
from the generator bus. 


There are two switch houses, 
one housing the 14,000 v buses and 
switching equipment just referred 
to and the other, a small switch 
house, for the 25,000 v power bus. 
Current from the 14,000 v distribu- 
tion bus is stepped up by the high 
voltage transformer located out- 
doors in the yard and then deliv- 
ered to the 25,000 v bus in the small 
switch house. All 25,000 v circuit 
breakers and the transformers are 
installed outdoors. 

As many of the future and ex- 
isting transmission lines to and 
from the station must cross the 
navigable Mystic River, a cable 
tunnel was constructed to bring 
the lines under the river. This, in 
itself, was a major undertaking. 

A shaft, 60 ft deep and 15 ft sq 
was sunk adjacent to the switch 


ti tl te ve SoA 7 


Fig. 5. The 50,000 kw generating unit being 
installed - 


house on the Everett side, and a 
similar shaft was sunk on the 
Charlestown shore, 1100 ft away. 
From the Charlestown shaft, the 
tunnel, 8 ft in diam, was driven 
under the river, eventually con- 
necting with the Everett shaft. 
This tunnel is located about 60 ft 
underground and under water, and 
is of ample capacity, not only to 
carry the present output of the sta- 
tion but the cables for the future 
output as well. 

As shown by the accompanying 
photographs, the station is simply 
but attractively designed of pressed 
brick and with a short radial brick 
stack mounted directly on the 
building steel. The design of the 
station was worked out by the engi- 
neering department of the Boston 
Edison Co. and Jackson and More- 
land of Boston were the consulting 
and supervising engineers and 
Thomas O’Conner & Co., the gen- 
eral contractors. 


Tue Firra War Loan will be- 
gin June 12th, closing July 8th. 

The goal will be $16,000,000,- 
000, of which 6 billions will be 
sought from individual investors. 

A strong patriotic appeal, tem- 
pered with a self-interest feature, 
will be found in all Treasury copy. 
It will seek to impress upon every- 
body the need for everybody’s co- 
operation over and above any other 
buying he is doing or has done in 
this war. 

More than 55,000,000 Americans 
own at least one War Bond. That’s 
an average of better than 1144 Bond 
owners for every U. S. family. 
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The Gas Turbine— 


Especially as Compared to the Steam Turbine 


by 


bd 3 Y 4 Tish, Steam Engineer and ‘a A. Meyer, Development Engineer 


Westinghouse Electric & Manufacturing Co. South Philadelphia, Pa. 


DVANTAGES OF THE gas 

turbine cycle as compared to 
the conventional steam system ‘in- 
elude: (1) no boiler is used; (2) 
water is not required for the simple 
open cycle system; (3) it promises 
greater efficiency improvement at 
high temperature and (4) it has 
high hp-per-lb output for short life 
applications. Present disadvantages 
include: (1) over-optimism; (2) 
fuel limited to high grade oils in- 
stead of low grade oil and coal; 
(3) little field experience and need 
of time to complete technical devel- 
opments in metallurgy and com- 
ponent parts of the gas turbine 
system. 

There are two basic gas turbine 
cycles—the open cycle for moder- 
ate capacities and the closed cycle 
for very large units. The open 
cycle combustion gas turbine elimi- 
nates a big and expensive step in 
providing power to drive gener- 
ators or machinery. In: its power 
cycle, all the hot gases of combus- 
tion go straight to the turbine, thus 
eliminating the steam boiler. By 
contrast, in the highly developed 
steam cycle, the fuel energy must 
be converted to steam before ex- 
pending its energy in the turbine. 

The Gas Turbine Is Simple 

The gas turbine employs the 
simplest power cycle known, con- 
sisting of three major elements: a 
compressor, a combustor and a gas 


COMPRESSOR CAS TURBINE 


CEMERATOR STARTING 
MOTOR 
(of Tw 
T () + T 
GAS CanausTt 
Toate. 


| 
7 
AIR UNDER PRESS 
vo 











NW] comausron 
comeuston 


Fig. |. Simple open cycle combustion gas 
turbine 


Principal characteristics of both open and closed gas turbine 
cycles . . . Effect of regenerating, intercooling, reheating, also of 
initial air temperature .. . Closed cycle for large units may simplify 
coal burning problem . . . Use of hydrogen . . . Internally-fired 
closed cycles . . . Steam and gas turbine cycles compared ... 
A look ahead at a number of possible gas turbine applications 


turbine, as shown in Fig. 1. These 
three, plus a generator or shaft for 
transmitting the useful power out- 
put and a means of starting, give 
a simple arrangement called the 
open eycle system. 

In the simple cycle operating at 
1200 F, the products of combustion 
(gas) contain some 600 per cent 
excess air. This gas is expanded in 
the turbine and exhausted to the 
atmosphere. No intermediate fluid 
is used as in the steam cycle. The 
steam generator, or boiler, is the 
biggest single element in the steam 
power plant. In the gas cycle a 
compressor and combustor replaces 
the boiler, resulting in a much 
smaller and more compact power 
plant. Because the simple open 
combustion gas cycle does not 
require cooling water, no steam 
condenser such as used in the con- 
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Fig. 2. Thermal efficiency of open cycle gas 
turbine, without reheat, intercooling or re- 
generation’ 


densing steam cycle is needed and 
plants may be located without re- 


Table |. Comparison of different open cycle arrangements 
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Fig. 3. Open cycle with intercool, reheat and 
regeneration 


gard to a suitable source of cooling 
water. 

In the gas turbine cycle, the 
useful power output depends upon 
obtaining relatively high turbine 
and compressor efficiency. The 750 
F curve of Fig. 2 is plotted for two 
different compressor efficiencies, 
showing the effect of change in 
efficiency of one of the elements. 
The relatively low pressure ratios 
at which maximum efficiency is 
obtained, around 6 for 1200 F, 
means that relatively low turbine 
inlet pressures exist in the open 
eyele, under 100 psi abs. Low pres- 
sure results in large gas volume 
and relatively large turbine blade 
dimensions. 

Regenerating, Intercooling and 

Reheating 

There are three practical ways 
of greatly improving the gas tur- 
bine open eyele efficiency. They 
are: regenerating, intercooling and 
reheating which can be employed 
in various combinations. Calcula- 
tions indicate that the economic 
size of the heat exchanger will limit 
the regenerating cycle, at 1200 F 
inlet temperature, to approximately 
75 per cent recovery of the heat 
available from the turbine exhaust 
gases. This economic size will be 
about 0.30 cu ft of heat exchanger 
volume per kw of capacity. 

By intercooling, the compressor 
work is reduced because the colder 
air has smaller volume. Other con- 
ditions remaining the same, one 
stage of intercooling will reduce 
the compressor work by some 15 
per cent. This increases the por- 
tion of the turbine capacity avail- 
able as useful output and improves 
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Fig. 4. Effect of reheat, intercool and regen- 
eration on thermal efficiency over range 
1000 to 1500 F 


the cycle efficiency. A large num- 
ber of intercoolers is ideal but prob- 
ably only a few stages will be prac- 
tical. 

The gas turbine reheat cycle is 
the same in principle as the reheat 
cycle used in many steam plants. 
In practice it will bear little resem- 
blance. Reheating in the gas tur- 
bine will consist of burning fuel 
directly in the gas (approximately 
85 per cent air) passing through 
the turbine. The quantity of large 
steam piping and considerable heat 
transfer surface in the heat ex- 
changer of the steam reheat cycle 
will be replaced by a reheating 
combustor which may -possibly be 
placed inside the gas turbine casing 
proper. Here again, the practical 
number of reheats is limited. 


Various Cycle Combinations 
Compared 

The combination of regenerat- 
ing, reheating and intercooling is 
shown in Fig. 3 and different cycle 
arrangements are compared in 
Table I. Thermal efficiency of the 
open cycle gas turbine for various 
combinations of regenerating, re- 
heating and intercooling is shown 
in Fig. 4. 

Temperature of the inlet air to 
the compressor has a marked effect 
on the cycle efficiency, as in Fig. 5. 
In contrast to steam plants, the 
colder this inlet’ air, the higher the 
eycle efficiency and capacity. In 
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Fig. 6. Escher Wyss externally-fired closed 
gas turbine cycle 
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Fig. 7. Proposed Westinghouse internally- 
fired closed gas turbine cycle 
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the simple open cycle, changing the 
inlet air temperature 10 F changes 
the cycle efficiency 0.74 points or 
approximately 3 per cent per 10 F 
change. The effect on capacity is 
approximately 4 per cent per 10 F 
change. 

Closed Cycle for Large Units 

The closed gas turbine cycle 
offers a method of increasing the 
maximum capacity of the open 
eyele. The volume of the working 
gas is inversely proportional to the 
absolute pressure. If the pressure 
is multiplied by 10, the size is 
divided by 10. In the closed eyecle, 
the circulating working gas is at 
a relatively high pressure and re- 
duces the physical size of com- 
pressor and turbine. To reduce the 
temperature of the gases before 
they enter the compressor, cooling 
water is required in the closed 
cycle. The heat exchanger in which 
the gas is cooled before it enters 
the compressor is called a gas pre- 
cooler. The amount of heat given 
up to the cooling water is equiva- 
lent to that removed in the con- 
denser of a steam unit of equal 
capacity. The quantity of cooling 
water required will be less, as a 
higher water temperature rise is 
permissible. 

The closed cycle of Fig. 6 is the 
one used by Escher Wyss. This is 
an externally-fired cycle, in which 
the products of combustion do not 
pass through the gas turbine and 
compressor. The working gas (air, 
hydrogen or other medium) oper- 
ates at a relatively high pressure 
in a closed, recirculating circuit. 
The gas heater in this cycle corre- 
sponds to the steam boiler in the 
steam cycle. For a practical effi- 
ciency, it will be larger than the 
modern steam boiler because gases 
are on both sides of the gas heater. 
This cycle is very similar to the 
steam cycle, except that the work- 
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Fig. 8. Efficiencies compared for best practical steam power plants and closed cycle 
combustion gas turbine plants 


ing fluid does not undergo a change 
of state. This closed cycle keeps 
the products of combustion out of 
the turbine and compressor circuit, 
hence the problem of using coal as 
a fuel should be much simpler of 
solution than in those cycles that 
circulate the products of combus- 
tion. 

Hydrogen Has Advantages 

In the closed eycle, the com- 
pressor inlet pressure will be main- 
tained at approximately 150 psi 
with a discharge pressure of some 
600 psi. This high pressure greatly 
reduces the size of turbine and com- 
pressor and should permit maxi- 
mum ratings to be built approach- 
ing those in the steam cycle. Some 
gas other than air may be used 
as the working medium in the 
externally-fired closed cycle. Hydro- 
gen, for example, has properties 
which make it far superior to air 
for this application. The density of 
hydrogen is 1/14 that of air, the 
specific heat is 14 times that of air, 
and the thermal conductivity is 6.8 
times that of air. 


New Cycle Studied 

A closed eycle system under 
development by Westinghouse, is 
shown in Fig. 7. In this closed 
eycle a separate gas turbine and 
compressor are used to pump up 
the cycle on which the main gas 
turbine and compressor operate. 
High pressure of around 600 psi 
may be used, with a compressor 
inlet pressure of around 150 psi. 
The main gas turbine and com- 
pressor would be small, as they 
operate at high pressure. This 
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eyele is internally fired, the prod- 
ucts of combustion passing through 
the gas turbines and main com- 
pressor. Enough make-up air is 
continually supplied to maintain 
pressure and support combustion. 
It is supplied by a compressor 
driven by a second gas turbine. 
This cycle avoids the large gas 
heater required by the Escher 
Wyss cycle; but requires an extra 
gas turbine and compressor to 
pump up the system. Solid matter 
from the fuel must be removed. 

In the closed cycles shown in 
Figs. 6 and 7, reheating and inter- 
cooling are not illustrated. How- 
ever, they offer the same advantage 


in the closed cycle as in the open 
cycle. The biggest single additional 
problem in the closed cycle is a 
method of building practical heat 
exchangers. The problem is further 
complicated by the fact that the 
gases will carry foreign matter 
from combustion which may both 
corrode and erode the exchanger 
and reduce the heat transfer rate 
by depositing foreign material on 
the transfer surface. 
Gas Turbine Control 

Combustion gas turbine control 
ean be simple and reliable, consist- 
ing only of control of the gas tem- 
perature by controlling the rate of 
fuel supply. Governing valves, 
such as used in steam turbine con- 
trol, are not needed. Efficient par- 
tial load performance can be ob- 
tained by using two turbines: one 
variable speed turbine driving a 
compressor; plus a constant speed 
turbine driving a generator. The 
use of regenerators, reheaters and 
intercoolers, in addition to improv- 
ing the full load economy, has an 
even greater effect in improving 
the partial load economy. In the 
closed cycle, by reducing the gas 
pressure as the load is reduced, 
practically full load efficiency can 
be maintained at partial loads. 
Steam and Combustion Gas Cycles 

Compared 

Because steam is the most 
widely used medium for transfer- 
ring heat into mechanical energy, 
a comparison of the steam cycle 
and the gas cycle may help in judg- 
ing the gas cycle and its possibili- 
ties. In judging the efficiency of 
power cycles, a 100 per cent ther- 
mal efficiency is not obtainable, for 


Table Il. Comparison of combustion gas turbine and steam turbine, 5000-kw, 3600-rpm unit 
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the temperature of the cold body 
is far above the absolute zero of 
temperature. The Carnot cycle is 
a theoretically perfect cycle, and 
no eyele operating between the 
same hot and cold body tempera- 
tures ean have a better thermal effi- 
ciency. The best any cycle can hope 
to do, when operating under the 
same conditions, is to attain the 
Carnot eycle efficiency. The gas 
turbine cycle can theoretically give 
the same efficiency as the Carnot 
eyele. This is only theoretically 
possible, because it requires 100 
per cent efficiency of the gas tur- 
bine and compressor, an infinite 
number of stages of intercooling 
and reheating, and a regenerator 
infinite in size. 

The steam cycle theoretically 
offers the Carnot eycle efficiency 
only up to the critical pressure 
(705.4 F; 3206 psi abs). Above 
this temperature, the gap between 
the steam cycle and the ideal cycle 
gradually widens as the tempera- 
ture is increased. From a purely 
theoretical standpoint the combus- 
tion gas turbine cycle holds forth 
greater promise of efficiency than 
the steam evele. 

Gas Cycle Holds Best Promise 

Of more value are the thermal 
efficiencies obtainable in practical 
applications. Figure 8 compares 
the best efficiencies: obtained in 
large central station power plants 
(projected to 2000 F) with the 
expected practical limit in effi- 
ciency of the large-capacity, closed- 
cycle combustion gas turbine power 
plants. Above 1000 F, the gas eycle 
efficiency increases approximately 
three times as fast as the steam 
eyele efficiency for a given top tem- 
perature increase. 

This curve compares the best 
modern large central station steam 
power plants with the best practi- 
cal efficiencies expected of the com- 
bustion gas turbine power plants. 
It is expected that the gas turbine 
cycle efficiency will not be greatly 
affected by unit size, and this com- 
bustion gas cycle curve can also be 
interpreted as applying to open 
cycle gas turbine power plants of 
relatively small capacity. Economic 
steam plants for capacities around 
5000 kw seldom exceed 25 per cent 
overall thermal efficiency. This 
would indicate a considerable effi- 
cleney advantage, in small units. 
in favor of the gas cycle, provided 
economies permit designing it for 
anywhere near its maximum pos- 
sible efficiency. 

Typical Steam and Gas Units 
_ A 3600-rpm, 5000-kw steam tur- 
bine is compared with a 3600-rpm, 


5000-kw net output open cycle gas 
turbine in Table II. This compari- 
son indicates the low pressure in 
the open eyele gas turbine as com- 
pared with the steam eycle. As a 
result, the energy per pound of gas 
is small and the flow of gas is very 
large; 510,000 lb per hr for the 
simple cycle gas turbine as com- 
pared to 52,500 lb per hr of steam 
to the steam turbine. The large 
flow and low pressure to the inlet 
of the gas turbine gives a large vol- 
ume flow which means the piping 
and blading of the gas turbine inlet 
are large compared to the steam 
turbine. 

The ratio of exhaust to inlet vol- 
ume is small for the gas turbine. 
This makes a balanced blade path 
unlike that of the steam turbine, 
which in this case must handle an 
exhaust volume 250 times as great 
as the inlet volume. The large 
blade dimensions limits the maxi- 
mum net output rating of the open 
cycle, single flow, combustion gas 
turbine to approximately 7500 kw. 
However, the injection of liquids 
presents a theoretical possibility 
considerably extending this limit. 

As indicated in Table III, the 
possible applications of the gas tur- 
bine are many, ranging from a 
simple open eycle for small capaci- 
ties to a closed cycle for very large 
ratings. 


Many Problems Ahead 

In drawing conclusions, it 
should be remembered that the 
cycle has only had practical appli- 
cation in very special cases. The 
full possibilities of any cyele can 
only be evaluated from successful 
proof of its economy, first cost, 
maintenance cost and _ reliability. 
The addition of elements which 
improve the fuel economy, and 
arrangements of the cycle for large 
capacities, are obtained at a sacri- 
fice in simplicity and at a price. 
The development of the best system 
is expected to be costly in time and 
money. 

Metallurgy plays an important 
part in the gas cycle as the effi- 
ciency inereases rapidly with in- 
crease in top temperature. ‘To 
obtain materials suitable for opera- 
tion at higher temperatures, the 
metallurgists are looking at materi- 
als similar to the non-forgable and 
non-machinable tool steels. The 
method of forming these alloys to 
shape, such as precision casting to 
size, may revolutionize accepted 
methods of manufacture. To apply 
such materials, their additional first 
cost and manufacturing .cost must 
be justified. Any application of 
such materials must be preceded by 
careful tests. For heavy duty ap- 
paratus these tests must extend 

(Continued on page 150) 


Table III. Possible combustion gas turbine applications 





Possible 
Application Fuel 


(a) Jet Propulsion 
(b) Booster for piston 


Gasoline 


engine 
(c) Prepeller drive f 
(Geared or electric) 


Kerosene 


(a) Locemotive (electric Coal 
or geared drive) 


(a) Marine vessels’ 
(Blectric or geared 
drive) F 


(a) Fully automatic doos- 
ter station at end of 
transmission line. 

(b) Standby plant for 
hydro installation. 

(c) Standby or Peak Loed 
plant for emall systen. 

(4) In locations where vater 
is not available, 


Diesel oil, 


or coal 


(a) By-product power 

(b) Standby plant to steam 
or purchased power 
where power shutdown 
ie disastrous. 

(c) Main power source for 
seasonal industries. 

(4) Peak load plant, sup- 
plementing steam or pur- 
chased power. 


Diesel oil, 


or coal 


(e) Main power source 
* in low use factor 

applications such 
as laboratories 

(f) In @ two fluid cycle 
with one objective, 
the generation of 
process steam 


(a) Bombproof pover plants. 


? 
Bunker "C" ofl, 
or Diesel oil 


Diesel oil] or 
Bunker "C" oil 


Bunker "C" oil 


Bunker "C" oil 


Diesel O11 or 
Bunker "C" oil 


Comments 


The emall, lightweight, gas turbine appearsto have a 
bright future. in aviation because-of the tendency toward 
power requirements beyond the practical maximm for pis- 
ton engines. Much work has been done the world over, 
burning gasoline and kerosene. 


One of the biggest problems in this field is combustion. 
First, Diesel ofl, later Bunker "C" oil, and ultimately 
coal must be burned. Electric drive promising. Geared 
drive presente special problems because of the reversing 
requirement. ® 


Possible Diesel oil burning turbine electric propulsion 
equipment will pioneer. The seared drive will follow 
when reversing and other problems have been worked out,# 


The development of the gas turbine in the central statim 
field will probably start alonz the lines of intermittent 
duty applications such as (a), (b), or (c) and may 
culminate in plants for continuous operation.* 


Probably contime present developments for operation 
in conjunction with Processes for o11 refining. 


A 4000 kw plant of this type vas built at Neuchatel, 
Gvitrerland, in 1959. The fact that no condensing 
water is required makes the gas turbine ideal for 
such applications. 





anf utilise a two sheft 





Grives the generator or other 


* For applications such as 2,3,4 and 5, it may scmetimes be desirable to depart from the single shaft arrangement 
arrangement in which the compressor is driven by one turbine while a separate turbine 
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Diesels of New Design 


by Hendy 


Modern features characterize new series Diesels de- 
signed for stationary and marine service . . . Dis- 
tinctly new cylinder-head assembly . . . Unit type 


fuel pumps and injectors . 


. . Efficiency and simplicity 


predominating objectives in new 4-cylinder design 


gr sacia features of the new 
Series 50 Diesels recently in- 
troduced by Joshua Hendy Iron 
Works bring into one model a 
wide range of modern features 
which years of research and de- 
velopment by Hendy _ engineers 
have proved to be desirable in 
stationary and marine Diesel en- 
gines. Among these features are the 
eylinder-head assembly, unit type 
fuel pumps and injectors combined 
with overhead camshaft, and valve 
and rocker-arm design to insure 
valve seating without side thrust 
on the valve stems. This new series 
is of 4-eycle design, with 12-in. bore 
and 15-in. stroke, normally rated 
at 83.3 hp per cylinder at 500 rpm. 

The use of unit fuel injectors 
in each cylinder permit short fuel 
lines, higher pressures which im- 
prove atomization are thus possi- 
- ble. The entire pump and nozzle 
unit can be quickly and easily re- 
moved for cleaning, if necessary. 

Efficiency is further advanced 
by the use of dual alloy-steel in- 


take and exhaust valves. Smaller 
valve diameters and closer volu- 
metric control are achieved with 
the dual valves. Valves operate 
at lower temperatures, which in- 
creases their service lift and saves 
grinding. The large valve area re- 
duces velocity through the openings 
and further reduces valve main- 
tenance. The valves operate in 
removable guides. 

Heads are cast from Meehanite 
with large water passages for cool- 
ing of valve guides, injector, and 
valves. Dead-water spaces are 
eliminated by jet action which di- 
rects cooling water to points of 
highest potential temperature. 

Valve Mechanism 

Rocker arms bear on positive 
acting, slotted cross heads or di- 
viders so that pressure is evenly 
distributed on the dual intake and 
exhaust valves and side thrust is 
eliminated. This helps insure posi- 
tive seating and increases the life 
of valve stems and guides. Valve 
action is further controlled by hy- 





Fig. 2. Cross-section, side view, cut-away illustrating details of construction 


Fig. |. Exterior view of new Hendy Diesel 
engine for stationary or marine use 


draulic tappets that automatically 
take up clearance so that the ac- 
tion is quiet and positive. 

An integral feature of the head- 
assembly design is the overhead 
camshaft, which results in a rigid, 
positive valve action. The cam- 
shaft is 3 in. diam ground steel, and 
is fitted with forged and case-hard- 
ened steel cams, keyed to shaft. 
Camshaft bearings are force-feed 
lubricated through drilled holes. In 
reversing-type engines the camshaft 
is moved axially by a pneumatic 
cylinder. 

Both engine bed and cylinder 
block are of welded steel construc- 
tion. The heavily ribbed, deep sec- 
tions of the bed provide extreme 
rigidity for crankshaft bearings. 

The cylinder block is of similar 
construction, with circulating wa- 
ter confined to the removable cy)- 
inder liner by use of jackets on 
each liner; thus none of the cool- 
ing water is in contact with the 
block. The cooling water enters 
each cylinder jacket from a header 
and is so controlled that high ve- 
locity is obtained at the top of 
the liner before it enters the cy!- 
inder head. The‘head is so cored 
that the main water volume gains 
a jet action around the injector, to 
keep the nozzle cool and reduce 
earbon deposits. 

On marine models, reversible- 
type centrifugal pumps circulate 
raw and fresh cooling waters. Tube- 
type cooling-water heat exchangers, 
with fresh and raw water pumps 
and complete piping, are integral 
parts of these Diesels. In this way 
salt-water corrosion is eliminated 
and more-efficient operating ten- 
peratures are maintained. The 
water-cooled exhaust manifolds on 
both marine and stationary types 
are fabricated from welded steel 

(Continued on page 128) 


May, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 





The PRACTICAL ENGINEER 


and ELECTRICIAN 


ANDREW W. KRAMER, EDITOR 





Ww 


Thanks for the Small Plant Dope 


’ Last month's appeal for material on small 
plants brought most excellent results. A num- 
Oe of readers submitted complete articles 
dealing with various problems of small plant 
operation while many others commented on 
the subject in letters. All of these will be pub- 
lished in future issues. ‘ 

One of the most interesting of the articles 
received, is one by R. L. Brown of Sloat, Calif. 
In submitting his article, Mr. Brown is dubious 
about its being of interest to others but he 
says he is willing to let us be the judge of that. 
"It happens to be part of a chapter out of 
my life," he writes " .. . while | was working 
my way up to the job of being Chief En- 
gineer.” 

The thing we like best about Mr. Brown's 
article is its sincerity. He tells the story ex- 
actly as it happened—nothing very exciting, 
perhaps, but full of the trials and tribulations 
of the life of an engineer in a small, primitive 

ower plant. It is a story of hard work, of 
ong, painstaking effort to keep a “bunch of 
junk" running despite all the usual indifference 
of the owners who took the engineer's work 
for granted. Many engineers, who read Mr. 
Brown's article when it is published, will find 
in it a reflection of their own experiences, and 
for that reason they will find it interesting. 
They will understand how difficult it was to 
realign and revamp the old engine Mr. Brown 
tells about; what it meant to do all this work 
without the proper tools, without even a lathe 
or a jig with which to bore the bearings. 

We don't want to tell the whole story here 
but can assure you that you will find it inter- 
esting when it appears. Mr. Brown says he 
still has lots to learn after 20 years in the power 
plant game and that he would like to read 
about the experiences of others, no matter 
how small the plant or the operation. 


a AK 


How Would You Do It? 


Questions and Answers 


CONTENTS 


Why Do Solid Masonry Boiler Walls Fail? 


By George P. Reintjes 


For the Plant Electrician 


Facts About Battery Dopes _ 

Division of Research, National Better-Business Bureau 
It's An Ejector 

By Guillermo Pablo 
Protective Sleeve Prevents Spatter in Dip-Soldering 


Letters and Comments 


On Hiring New Men 

Takes Issue with Robert Baker 

But It Did Work 

Maybe He Knew Something About NH, 
Engineer Must Prove His Worth 

Men of Mechanical Might 

It Might Have Been Worse 

Improving the Operating Engineer's Status 
More About $1500 Men 





Problem 33. Regulating Sulphuric Acid Feed 
Problem 34. The Case of the Dirty Lantern 





Does Saturated or Superheated Steam Give Higher 
Heat Transmission? 

How Prevent Spontaneous Combustion of Coal in 
Silos and Bins? 

Can He Use Induction Heating on This Job? 

The Last of the Broken Anchor Bolt 

How Can Boiler Operation Be Improved? 

How Stop Fuel Waste in This Unit Heater System? 

What Will Happen to the Megavars—and Why? 


Formulas for Determining Current in A-C Circuits 





A Section of Power Plant Engineering Devoted to 
PLANT OPERATION AND MAINTENANCE 


Technical Publishing Company 
53 West Jackson Blvd., Chicago 4, Ill. 





May, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 








Why Do Solid Masonry 
Boiler Walls Fail? 


In the January issue, on 


age 100, a reader, who 


signed himself R. J. R., asked why the setting under 
his HRT boiler cracked and bulged. In the March 
issue we presented several answers to this question, 
but we felt it deserved further attention so we asked 
Mr. Reintjes if he would discuss the subject in a 


longer article. 


This is the result of this request. 


‘Mr. Reintjes covers all aspects of the problem of 
providing proper settings and we believe his discus- 
sion will be of interest and value to all boiler operators 


By GEORGE P. REINTJES 


President, Geo. P. Reintjes Company, Kansas City, Mo. 





Wuy po solid masonry walls of a 
boiler furnace fail? That is an age-old 
question. To the one experienced in the 
construction of this type of boiler heat 
enclosure, there is no hard and fast 
answer for the failure of such construc- 
tion, but the fact still remains that such 
furnaces fail all too frequently. In fact, 
the difficulties inherent in this type of 
construction have led to its abandonment 
in most settings for larger power and 
heating boilers. 

But R. J. R. has a battery setting con- 
sisting of two HRT boilers with solid 
masonry settings which have shown 
signs of distress after a very short pe- 
riod of operation. He wants to know 
why these particular settings failed and 
what steps he can take to insure that such 
an occurrence will not be repeated. It is 
exceedingly difficult to tell just why 
R. J. R.’s particular installation failed, 
because he has not included information 
regarding many of the things which an 
experienced boiler furnace setter wants 


EXPANSION 
INCHES PER FOOT 
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23° COURSES 


Fig. 1. Section of a solid masonry wall con- 
sisting of a 9-in. fire brick and 13'/2-in. red 
brick backing 


to know. He tells us nothing about the 
foundation conditions under the battery 
setting, whether or not insulating brick 
were used in the construction of the 
furnace wall, the extent of the buck- 
staying used, the expansion provisions 
between the boiler shell and the furnace 
walls, and whether or not any provision 
was made for expansion in the solid 
masonry settings. And to make the 
problem just a little more difficult, noth- 
ing is said as to whether the masons 


by the load carried on the brick. As 
this load is increased, the temperature 
at which contraction begins is decreased. 

For purposes of illustration, consider 
the solid masonry wall shown in Fig. 1 
consisting of a 9-in. fire brick and 1314- 
in. red brick backing. .It is the usual 
practice to bond red brick and fire brick 
every fifth course. When the fire brick 
ang red brick are of different thicknesses 
or the two kinds of brick are not laid 
in uniform level courses, it becomes nec- 
essary to take up the inequality with thick 
mortar joints at the bonding points. This 
hit and miss bonding produces the few- 
est cracks in the outside wall because 
the thick mortar joints in the bonding 
area soon disintegrate due to the tem- 
perature in this zone and the fire brick 
lining is free to expand and contract in- 
dependent of the red brick facing. This 
produces two independent walls which 
may or may not be stable when the 
boiler is in operation. 

With a furnace temperature of 2600 
F, the outside wall temperature will be 
approximately 375 F. The mortar be- 
tween the red brick joints varies in tem- 
perature from 375 F at the exterior 
wall face to as much as 1630 F adjoin- 
ing the fire brick. Cement mortar starts 
dehydrating at approximately 400 F and 
is completely dehydrated at 900 F. Asa 
consequence, the cement of the mortar in 
the center of the wall will be completely 
disintegrated after the boiler has been in 




















Fig. 2. Sections showing two types of rear arch construction 


who laid up the walls had sufficient solid 
masonry furnace wall experience. 

In view of these conditions, it is 
difficult, indeed, to make any intelligent 
analysis of the reason why these particu- 
lar settings developed difficulties so rap- 
idly. One can only guess at reasons for 
the failure, and guessing is rather an 
outmoded vocation for the engineer or 
construction man working with boilers. 
Since this is the case, it is much better 
to atterhpt to give R. J. R. some assist- 
ance in planning for thé elimination of 
future furnace failure, rather than try- 
ing to guess at the reason for the diffi- 
culty with the present settings. 
Behavior of Materials 

In order to understand the behavior 
of solid masonry walls, it is necessary 
to know something about the behavior 
of fire brick, mortar, and red_ brick 
when subjected to high temperatures. 

When brick is heated it expands until 
its temperature approaches the softening 
point. As this temperature is neared 
the brick begins to shrink. The temper- 
ature at which the softening and sub- 
sequent contraction occurs is determined 


operation only a short time. Lime used 
in this red brick mortar also breaks down 
under these temperature conditions. It’s 
a safe rule NEVER to expose red brick 
and cement or lime mortars to tempera- 
tures exceeding 800 F. 

Provisions for Expansion Necessary 

Suitable provisions to compensate for 
the expansion of both the boiler shell 
and the furnace refractories must be in- 
corporated in the heat enclosure to en- 
sure trouble-free operation. For example, 
the HRT boiler shell may expand from 
%4-in. to 1%4-in. in length and from %-in. 
to 54-in. in diam, depending upon the 
dimensions of the shell and the tempera- 
ture rise to which it is subjected. The 
expansion of the refractories in the walls 
will vary considerably due to the wide 
range in temperature to which the va- 
rious portions of the setting are sub- 
jected, being as great as %-in. per ft in 
some instances. 

The enclosure must be designed to ab- 
sorb the expansion of the boiler shell 
without either damage to it or the for- 
mation of cracks which allow excessive 


air leakage into the furnace and con- 
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Fig. 3. A solid masonry wall using fire brick 
for the entire wall laying the brick with the 
English bond 


sequently lowered boiler efficiency. An- 
other complication is introduced because 
the upper half of the boiler shell projects 
above the enclosure. Added to these is 
the problem of horizontal expansion in 
the enclosure, which must be relatively 
long for a given boiler capacity. For 
example, the outside length of the setting 
for a 150 hp boiler may be as muclr as 
27 to 28 ft. 

Foundations 

Many boiler setting failures, particu- 
larly when solid walls are employed, 
have been attributed to the disintegration 
of the foundation resulting from the 
drying out and subsequent shrinking of 
the soil beneath. Heat penetration 
through the uncooled floor of a furnace 
has been known to dry out the soil for 
a depth of 15 ft below it. This heat 
penetration and subsequent soil drying 
can be prevented by the use of an air- 
cooled furnace floor. 

Bucxstays. The solid masonry set- 
ting should be- equipped with adequate 
buckstays. In some instances the buck- 
stays provided are inadequate; in others 
they have been omitted entirely since 
there was insufficient space for their in- 
stallation in the area available for the 
boiler. Where the available boiler space 
is limited, the boiler columns are gen- 
erally encased in the solid walls. When 
this is done, oxidation and corrosion of 
the columns invariably follows and even- 
tually the columns are corroded to such 
an extent that they fail to support the 
weight of the boiler. 

Since the HRT boiler is a relatively 
low cost boiler designed for operation 
at the low steam pressures employed for 
heating purposes, and for low-pressure 
power requirements, the idea that every 
part of the installation should be the 
cheapest possible construction has gained 
such momentum that cheapness has be- 
come a cardinal law in the minds of 
many charged with the installation and 
operation of this type boiler. This is 
indeed unfortunate. Unfortunate be- 
cause often the cheapest initial construc- 
tion is the most costly of luxuries when 
due consideration is given to maintenance 
and operating efficiency. 


Too seldom has much consideration 
been given to the use of the better types 
of heat enclosures with HRT boilers, and 
the reason is obvious. The initial cost of 
a good furnace setting is often twice 
as much asthe cost of the boiler. This 
high cost is due to the fact that the HRT 
boiler requires from 3 to 4 sq ft of wall 
per boiler hp while the water-tube 
boiler will only need about one-half as 
much wall area per boiler hp. ~At the 
outset, therefore, the furnace is much 
larger for an HRT boiler than it is for 
a water-tube boiler of comparable horse- 
power rating. 

A suitable furnace for any boiler, re- 
gardless of type, must fulfill certain 
requirements dictated by the laws of 
proper fuel combustion. It must have 
adequate volume to insure that all of 
the fuel is burned. As the volatiles are 
driven off from the coal being burned, 
they must be kept at a sufficient tem- 
perature to maintain combustion. While 
the ignition temperature for the vola- 
tiles from coal as well as gas and oil 
fuels ranges from 1000 to 1200 F, actu- 
ally it is advisable to maintain the tem- 
perature in the furnace at a value well 
above this range to insure firing. It is 
generally considered that the lower fur- 
nace temperature limit is 1500 F, al- 


though temperatures above this value are 
advisable. Where the flame impinges on 
the lower surface of the boiler shell, 
however, the gases may be chilled to a 
temperature considerably below the igni- 
tion point. The reason for this is read- 
ily apparent when the temperatures in- 
side the boiler are considered. With a 
boiler operating at 100 psi gage, the tem- 
perature of the steam is 338 F, and the 
temperature of the lower portion of the 
boiler shell is probably under 350 F. 

Whenever the temperature of un- 
burned volatiles in the fuel is reduced 
to a vaiue below the kindling tempera- 
ture, they will not burn. Unless they 
can subsequently be brought to a tem- 
perature above the kindling point, they 
pass out of the boiler in an unburned 
state and the heat which they would 
have produced is lost. Asa result, it is 
necessary to design the furnace in such 
a manner that the flame does not touch 
the boiler shell. 

Another important feature in the 
construction of a suitable heat enclosure 
is the correct shape for the arch at the 
rear of the boiler, Fig. 2. Where a 
curved arch is used, the tendency is to 
deflect the hot gases away from the 
lower row of tubes. This results in such 
low gas velocities through the lower 
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"That's final, Murchison—I positively will not fire you!" 
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Fig. 4. Temperature gradient and expansion 
of solid walls 


tube rows that they soon fill up with 
soot and ash and the upper rows of 
tubes are the only ones which are effec- 
tive. On the other hand, the use of 
a flat arch and a rectangularly-shaped 
gas passage produce eddying of the 
gases which assists in distributing them 
so that all tube rows receive a propor- 
tionate share of the hot gases. Tubes 
do not plug up, and the boiler capacity 
is maintained at a higher value than is 
possible with a curved arch. 


Better Furnace Construction 

The most practical construction for 
a solid masonry wall is to use fire brick 
for the entire wall, laying the brick with 
the English bond, Fig. 3. This provides 
a header course every other course 
thereby ensuring three times as many 
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Fig. 6 A sectionally 
supported wall en- 
closure with asbes- 
tos lumber casing 


brick ties as are possible in the construc- 
tion shown in Fig. 1. Every few feet 
of wall height the outer course of brick 
should be laid without mortar, and pref- 
erably with paper placed between the 
brick courses to prevent the bonding of 
the brick at these joints. This provides 
predetermined horizontal cracks and 
separations in the wall which assist in 
relieving the strain on the inner tie 
brick when the furnace is hot. 

When the solid fire brick wall is not 
considered desirable, and it is felt that 
the combination fire brick and red brick 
should be used, then it is necessary to 
use a red brick which does not exceed 
2%-in. thickness. Furthermore, the mor- 
tar joints in the red brick should not 
exceed %4-in. This construction, shown 
by Fig. 4, provides the necessary level 
courses and ensures a thorough bonding 
between the two dissimilar types of 
brick. Provisions must be made, how- 
ever, to ensure that the mortar is not 
robbed of water too rapidly by the red 
brick or the joints will not set up prop- 
erly. 

While sufficient buckstays should be 
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Fig. 5. HRT longitudinal and cross section, with supported walls 


used in the construction of the solid 
masonry wall, such buckstaying can only 
prevent crawling or twisting of the out- 
side wall surface. Any inward move- 
ment on the inside furnace wall will oc- 
cur with a HRT boiler, because a solid 
wall provides no means available to pre- 
vent it. 

Solid masonry walls have failed to 
give satisfactory service in many in- 
stances. On the other hand, the section- 
ally-supported construction, Fig. 5, due 
to its inherently superior performance, 
will reduce maintenance costs, maintain 
boiler efficiency, and prolong the life of 
the enclosure. In spite of its higher 
initial cost, the sectionally-supported heat 
enclosure can effect real savings for the 
boiler operator. 

Sectionally-Supported Walls 

The sectionally-supported wall con- 
struction, due to its ability to absorb the 
expansion of both boiler and refractories 
without cracking or deforming, will in 
many instances outlast the boiler. It can 
be used on an existing boiler regardless 
of boiler age or condition. When the 
existing boiler must be replaced, it is 
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not necessary to dismantle the section- 
ally-supported enclosure, since the old 
boiler can be removed and a new boiler 
instafled without taking down the enclo- 
sure. Because HRT boilers of a given 
horsepower capacity are practically the 
same size regardless of manufacture, 
any make of boiler will fit the enclosure. 

A drop nosing installed in the en- 
closure behind the bridge wall deflects 
the hot gases downward and away from 
the rear lower surface of the boiler 
shell. The blowoff line is protected 
from the hot gases by a diamond-shaped 
pier which performs the further func- 
tion of creating turbulence in the gases 
thereby preventing stratification. 

Generally the use of supported walls 
permits the reduction of the overall 
width of the furnace approximately 18- 
in. Furthermore, an air-cooled furnace 
bottom can be easily installed by the 
use of hollow tile, as shown in Fig. 5. 
This air-cooled floor permits preheating 
of the combustion air which can be ar- 
ranged for operation with either natural 
or forced draft. 

Although the _ sectionally-supported 


heat enclosure has received scant consid- 
eration for application to HRT boilers 
in the past because the initial cost of the 
enclosure was not cheap, the operator of 
the boiler has often been forced to spend 
more money for fuel, maintenance, and 
the original cheap wall installation than 
he would have had to spend if he had 
insisted upon the more expensive invest- 
ment in a sectionally-supported heat en- 
closure which would materially reduce 
his maintenance costs while saving him 
fuel. 

Note how the sectionally-supported 
walls are divided into a series of units, 
each unit being entirely independent of 
any other unit. Note how the supported 
wall steel supports the boiler shell and 
eliminates the use of boiler supporting 
columns. A cross beam atop the wall 
steel gives adjustability to the drum sup- 
porting girder; thus, regardless of the 
location of the supported lugs on the 
boiler, the wall steel will support the 
drum. © 

Figure 6 shows a_ sectionally-sup- 
ported wall enclosure with asbestos lum- 
ber casing. Drum girder supports are 
clearly shown. 


FOR THE PLANT 
ELECTRICIAN 


Facts About Battery Dopes 


Compiled by the Division of Research, 
National Better-Business Bureau 
Battery manufacturers do not put 

any special “dopes” in their batteries. 

Why? Because tests have demonstrated 

that these compounds are either useless 

or harmful. 

These are the two chief reasons cited 
by over sixty battery manufacturers who 
recently were questioned on the subject 
in a nation-wide survey conducted by 
the National Better Business Bureau. 
Battery manufacturers have made hun- 
dreds of tests on various chemicals that 
have been sold as panaceas for battery 
failure, but as one manufacturer put it: 

“To date there has been nothing 
found which can be ‘added to the elec- 
trolyte of a storage battery which will 
facilitate charging or increase the life 
of a storage battery. Battery dopes are 
either harmful to the life of a storage 
battery or have no material effect either 
on the life or on the charge of a bat- 
tery. However, those compounds which 
are not harmful increase the inert niate- 
tial in the electrolyte and in this respect 
are harmful.” 

Debunking Claims for “Dopes" 

Chief claim made for battery dopes 
is that by dissolving the hardened sul- 
phate on battery plates they keep good 
batteries in first class shape and restore 
new life to sick ones. According to 
authorities on the subject, the lead sul- 
phate which forms on battery plates is 
only sparingly soluble. It can be re- 


moved from lead plates adequately only 
by a charge of electric energy. No bat- 
tery “dope” contains any electric energy. 
No battery “dope” has been found use- 
ful in aiding battery performance. 

No Beneficial Effects 

—says National Bureau of Standards 

The highest impartial scientific au- 
thority in the United States on storage 
batteries is the National Bureau of 
Standards, official testing agency for 
government departments. This is what 
its director, Dr. Lyman J. Briggs, re- 
cently said about battery dopes: 

“For the most part these (battery) 
compounds and solutions have as prin- 
cipal ingredients either or both mag- 
nesium sulphate (epsom salts) and so- 
dium sulphate (Glauber’s salt). In vari- 
ous samples other constituents were indi- 
cated, including: aluminum sulphate, po- 
tassium sulphate, ammonium sulphate, 
several kinds of alum, glycerine, chrom- 
ates, phosphates, sulphuric acid, salts 
or copper and iron, and organic color- 
ing agents. Whatever effect these mate- 
rials may have in a storage battery when 
added to the standard electrolyte for 
such batteries, this Bureau has never 
found any evidence that they affect the 
fundamental electrochemical reactions 
which occur in the battery when it is 
charged or discharged. 

“Occasionally automotive batteries 
may need a supplementary charge from 
an external source of power. This is 
usually evidence of some maladjustment 
of the operating conditions. These 


‘charges’ are naturally a source of in- 
convenience and may be misunderstood 
by the nontechnical public. Too often 
these compounds are advertised with 
claims that the necessity for such 
charges is eliminated. In any case the 
supplementary charge, amounting to 100 
to 150 amp hr, is emphasized, forget- 
ting that the generator on the car sup- 
plies several thousand amp hr to the 
battery in the course of a year. Adver- 
tising leaflets accompanying these com- 
pounds are usually careful to specify 
that the battery and the charging system 
on the car must be in mechanically good 
condition before using the material. If 
this were not so, the shortcomings of 
the panacea would speedily become ap- 
parent. 

“Tt is, of course, possible that some 
material may eventually be found which 
would relieve the difficulties arising from 
abnormal operation of storage batteries, 
but none of the exploited materials 
which have been tested have had any 
such merits. Compounds of epsom salts 
and analogous materials under a seem- 
ingly endless variety of trade names, in- 
dicating their intended application to 
batteries, have come and gone without 
attaining any permanent acceptance by 
the public or the battery industry. 

“Advertising leaflets which accom- 
pany these compounds often deal in gen- 
eralities and make few specific claims 
the correctness of which could be deter- 
mined without long and expensive tests. 
Sometimes, simple ‘practical tests’ are 
described which may lead to false con- 
clusions by those who are not familiar 
with the technical aspects of the subject. 
The ordinary user, of course, cannot 
compare the efficiencies of similar bat- 
teries treated with the material and oth- 
ers not so treated, nor can he determine. 
whether the material extends the useful 
life of his battery. Carefully controlled 
tests are necessary in order to deter- 
mine these points definitely and none of 
these materials which have been tested 
here have produced any beneficial ef- 
fect when added to the regular electro- 
lyte. Some are definitely harmful.” 

Use Voids Factory Guarantee 

Battery manufacturers generally sell 
their products with a standard warranty 
or guarantee against failure caused by 
manufacturing defects. This guarantee is 
voided, manufacturers informed the Na- 
tional Better Business Bureau, by the 
introduction of any battery dope into 
their batteries. The reason for this is 
that many battery compounds contain 
impurities which are definitely harmful 
to batteries. Naturally, manufacturers 
decline any responsibility for damage 
caused by tinkering with the original 
electrolyte. 

No "Dopes” for Uncle Sam 

If these trick compounds that are 
offered to the public served any useful 
purpose it is obvious that they would be 
purchased in large quantities for use in 
submarines, tanks, jeeps and every other 
vehicle utilizing storage batteries. Both 
the War Department and the Navy De- 
partment have reported that no special 
compounds or solutions are employed in 
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any batteries used by the Armed Forces. 
Drug Store Magic 

Many chemicals have been used as 
battery “dopes” ranging from a .01 per 
cent solution of an organic dye in water 
to pure sulphuric acid. One of the most 
popular compounds used through the 
years has been magnesium sulphate which 
is better known to the public as epsom 
salts. Three ounce packages of epsom 
salts, when sold as a battery “dope,” 
command $1.50. When bought in the 
drug store, epsom salts sells for 20 cents 
per 16-oz package. In large quanti- 
ties epsom salts can be purchased at 
wholesale for 2 cents per Ib. Its sale at 
the rate of $8.00 per Ib as a scientific bat- 
tery compound has its magical aspects, 
but authorities consulted by this Bureau 
are unanimous in declaring that epsom 
salts, either alone or with any other in- 
gredients, does not aid battery per- 
formance. 

Trick Tests and Testimonials 

Most vendors of battery “dope” can 
“prove” before your eyes that their 
magical powders or solutions perform as 
claimed. They also have letters of en- 
dorsement from users who testify that 
their product is useful. Don’t be taken 
in by “trick” tests or incompetent testi- 
mony ! 

Any battery can be made to appear to 
be discharged by holding the foot on the 
starter until it no longer will start the 
motor. This does not necessarily mean 
that the battery is completely discharged. 
The “dope” is then inserted in the bat- 
tery and it may be permitted to stand 
idle for a short while, or the car may 
be cranked by hand and the motor idled 
for a few minutes. A foot then is 
placed on the starter and presto—the 
motor starts. The battery would do ex- 
actly the same thing under the same 
circumstances if no dope were added. 
The test proves only that a battery run- 
down in this manner quickly will re- 
cuperate enough to start a motor. As 
for lay testimonials, they are no more 
reliable or acceptable today on battery 
dopes than they are on any other prod- 
uct that is evaluated in the absence of 
scientific yardsticks and procedures. 

It needs only common sense to un- 
derstand that if battery dopes were as 
good and as effective in increasing bat- 
tery life and usefulness as the purvey- 
ors of these dopes say they are, the 
storage battery manufacturers would 
use and recommend them. 

Conserve Your Battery 
—and help the war effort 

Tire and gas rationing is tough on 
your battery because it needs a minimum 
of recharging by the car’s generator to 
replace the relatively large expenditure 
of electric energy utilized when a car is 
driven only a few miles a week. Your 
battery may run down. If so, let your 
service station dealer recharge it. That 
is the only way you can put it back into 
serviceable condition. Don’t seek short 
cuts. Don’t be a “dope” yourself by 
expecting a “dope” to work miracles for 
you. When any compound is discovered 
that will improve on the standard bat- 
tery electrolyte of water and sulphuric 
acid, it will be in the battery the day 
you buy it! 
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It's An Ejector 
By GUILLERMO PABLO 


THE MEMBERS of the Power Depart- 
ment were discussing some of their 
regular weekly 


problems at their 
meeting. 

“We had a funny one on that new 
ship today,” said Jerry Gould, “the 
boys couldn’t get up a vacuum. The 
construction gang had had no trouble 
but when the crew took over they had 
plenty. Seems like the air ejector 
wouldn’t work. They finally got it to 
going after. someone discovered that 
the gland sealing water had not been 
turned on. The chief was an ‘old sea 
dog but he probably did not know too 
much about these new turbine’ jobs. I 
would like to see inside of one of these 
ejectors myself; maybe I could get a 
better idea of how they work. Pete, 
did you ever have one of those things 
when you were at sea? 

“Yes,” Pete answered, “there is not 
much to them, a bunch of tubes in- 
side a casing and the steam goes in 
and so does the air; the thing is a 
sort of condenser arrangement; there 
are usually two stages. Believe me, 
they can get plenty hot when they 
don’t work. The second stage always 
seems to put them over. They pull 
a good vacuum when they work right. 
Harry here ought to be able to tell us 
something, what about it, Harry? 

“Now, you fellows know I was 
never at sea,” Harry replied, “and I 
don’t know how they look on board 
ship. However I feel in a talking 
mood tonight and might as well talk 
about air ejectors as anything else. 
Let’s not get technical, just get the 
principal of the thing. The first one 
I ever had anything to do with was 
called an injector. Quiet please, don’t 
try to tell me I am off the subject. 
This mechanism had a steam nozzle 
and close in front of it a ventura tube, 
the whole surrounded by a suitable 
casing. Leading from the annular space 
surrounding the nozzle and tube was 
a pipe leading down to the water in a 
tank. From the casing leading away 


















































from the ventura tube was a pipe con- 
nected to the boiler. On the way were 
a couple of ells and a check valve and 
a.shutoff valve, also a drain opening 
with a check in it. The nozzle was 
suitably connected to the steam side 
of the boiler. When the steam was 
turned on it issued at high speed from 
the nozzle through the ventura and 
out the drain pipe. The air in the an- 
nular space was caught and carried 
along with the steam. The air being 
ejected until the pressure in the tail 
pipe was less than the atmospheric 
pressure, when the water was pushed 
up to encounter the steam, the steam 
condensed and the resulting hot water 
closed the check in the drain; then it 
passed through the pipe and check 
valve and, presto, it was in the boiler. 
This action took place because the po- 
tential energy of the steam was 
changed to kinetic energy or energy of 
motion. The water just got to going 
so fast that it opened the check valve 
and there it was in a nice quiet spot 
in the boiler. So we have the analogy 
of movement where there should be a 
state of equilibrium. That is, we have 
100 ib inside and 100 Ib outside yet 
the water moves from one side to the 
other. Well, so much for that. What 
I wanted to get over was that this 
thing was an E-jector, that is, threw 
the air out before it was an INjector; 
that is, threw the water in. 

“Now, when the boys got to build- 
ing the big turbines with their im- 
mense volumes of steam, the old re- 
ciprocating air pumps did not fit in 
the picture very well. So they tried 
this steam ejector. Obviously, they 
couldn’t blow the steam and air out 
into the open, so they put a condenser 
behind it. That was better. The steam 
was condensed and returned to the 
system and the air passed out through 
a check valve. This arrangement, 
however, had a very small margin of 
reliability. The condenser on _ the 
ejector would get hot, the steam 
woudn’t condense and the thing would 
vapor bind. So the next step was to 
put a second ejector on the first ejec- 
tor’s condenser. The second - ejector 
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has its condenser. The second ejector’s 
job is to keep the first condenser 
under less than atmospheric pressure, 
which it does very nicely and the first 
can keep cool enough so it won't 
vapor bind. It effectively keeps the 
main condenser free of air—makes 
everything all hunky dory. Evidently, 
Jerry, the gang, trying to operate with 
the glands open, were trying to pull a 
vacuum on all out doors. Well, it was 
a good trick if it had worked. Maybe 
the ejector they had was not big 
cnough. Offhand, I would say it should 
wave been at least three times as 
large. You want to see the inside of 
one, Jerry? Well, you won’t see much. 
Regardless of the shape of the outside 
casing, the guts of the thing is just 
this nozzle with its ventura tube. We 
have many applications of it and a 
great many forms. It is used by the 
steam jet refrigerator people. The 
Mrs. got one with her washing ma- 
chine. She attaches it to the hydrant 
and drops the tail hose in the tub, 
then opens the hydrant. The high 
velocity water jet through the nozzle 
pulls the water out of the tub. Well, 
fellows, I must be getting along or I 
will be late to work.” 

Ed. Note: To show Jerry what the 
inside of one looks like, we show the 
accompanying sectional views of a 
Worthington type CPE steam-jet 
ejector. 


Protective Sleeve Prevents 
Spatter in Dip-Soldering 


A SIMPLE but effective protective 
sleeve devised by Donald Butter, a plant 
engineer at General Electric’s Schenec- 
tady Works, prevents molten solder from 
spattering on the operator or adhering 
to the body of the commutator or shaft 
when dip-soldering leads of small genera- 
tor rotors into the slots of the com- 
mutator segments. 





A- Commutator leads to be soldered 

B- Friction Tape Seal 

C- Commutator 

D- Protecting Sleeve 

E - Solder 

The sleeve consists of a cup formed 
of thin sheet steel with welded joints. 
A piece of %-in. standard pipe inserted 
and welded into the side of the cup near 
the bottom extends up along the out- 


side to a point high enough above the 
cup so that it protrudes above the solder 
when the commutator is submerged. The 
pipe acts as a vent to carry off any 
steam or vapor that may generate when 
cold metal is submerged in the molten 
solder. 

The cup is made with a slide fit so 
that it may be assembled on the com- 
mutator snugly, but without bending. 
It covers the shaft end and about three- 
quarters of the commutator body. The 
joint betweeri the commutator body and 
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the cup is taped, sealing it to prevent 
the entrance of molten solder. The en- 
tire rotor is suspended in a vertical posi- 
tion, with the commutator down, on an 
electric hoist directly over the solder pot. 
The commutator end with sleeve assem- 
bled is completely submerged in molten 
solder, covering the slots and lead ends. 
The rotor is left in this position until 
the leads are thoroughly sweat into the 
slots, then it is hoisted. The sleeve is 
easily removed with asbestos gloves, and 
the rotor is placed on a table to cool. 
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On Hiring New Men 


BEING A NEW SUBSCRIBER, I would like 
to start off with an answer to a letter 
under the heading of Letters and Com- 
ments, just as a matter of constructive 
criticism. The article referred to is the 
one printed in the February issue and 
written by Sam Williams of Wingdale, 
N. Y. What I want to speak of in par- 
ticular is his statement in regard to the 
kind of men employed. He says that 
organized labor forces employers to 
hire “dimwits.” I take exception to 
that; there is not a union contract in 
existence today that advocates any such 
thing. " 

Mr. Williams may have meant well 
but he places the- responsibility on the 
wrong man’s shoulders. It seems to me 
that a man who is an employment man- 
ager should know first of all, the prin- 
ciple functions of the employes he hires. 
Then, when a prospective employe calls 
on him for employment he will know 
what sort of questions to ask. This will 
immediately enable him to decide 
whether the man is qualified or not and 
he can refuse employment if he thinks the 
man is not qualified. No company is 
compelled to hire or retain any employe 
who fails to perform the duties for 
which he has been hired and for which 
he has claimed qualification. In the 
case under consideration the fault was 
unquestionably that of the person who 
hired the man or men referred to. 

If I hire a boiler fireman I need only 
to take the prospective fireman to the 
boiler room and watch his movement 
and observe the actions and comments 
he makes to know whether or not he 
is or has been a boiler fireman. - Then, 


I can ask about three important ques- 
tions which, if answered correctly, will 
enable me to decide whether or not to 
give him the usual try. In following 
this course I will not miss once in a 
hundred times. Once a man is hired, 
care must be taken to see that proper in- 
struction is given to the new man. If this 
is not done, even a capable man will 
sometimes be confused. 


St. Louis, Mo. W. R. GREEN 


Takes Issue with 
Robert Baker 


REFERRING to the letter by Robert 
Baker on page 102 of the February is- 
sue, I was astonished to see and read 
such an article, written by a competent, 
professional man. It does not seem to 
me that the publication of such criticism 
serves any useful purpose. Writing it, 
certainly, does not make a man better, 
on the contrary, it belittles him. I sug- 
gest that the writer of that article ex- 
pends his time on something more useful 
to Power PLANT ENGINEERING readers. 

In my opinion Mr. Baker could have 
accomplished much more with persever- 
ance and proper guidance. His critical 
attitude only aggravates the situation to 
the detriment of both employes and em- 
ployer. 

In regard to his statement that the 
man had a first class engineer’s ticket, 
etc. I should like to express the opinion 
that such licenses are issued not on re- 
frigeration experience only. It is quite 
possible that the man in question did not 
have sufficient refrigerating experience 
but this does not give Mr. Baker grounds 
for attacking his entire professional 
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knowledge nor the right to question the 
validity of the man’s license. The writer 
holds several unlimited certificates (all 
on their own merits) but because I am 
not familiar with the details of running 
a mercury cycle power plant or not in 
accord with the economic reasons for 
such plants, that does not give others 
the right to attack me. 

Personally, I have had a similar ex- 
perience but in reverse. This was in a 
refrigerating plant of some 6000 tons 
capacity, with both double acting steam 
and motor driven ammonia compressors. 
My superior held a Gold Seal license 
and an unlimited ship ‘ticket. He knew 
boilers, generators, turbines, transform- 
ers and auxiliaries, forwards and back- 
wards, indeed I have rarely met a better 
all around man and his general charac- 
ter also was outstanding but he detested 
NHgs and stayed away from ammonia 
repairs. ‘This, however, did not give 
us the privilege of attacking his pro- 
fessional ability. 

Highland Park, Mich. Cart BACHMANN 


But It Did Work 


I nore THAT Mr, Grant questions the 
home-made water level control I de- 
scribed in December Power PLant En- 
GINEERING. 

This is just one of the many cases 
where the wise boys said it couldn’t 
be done, and the wise fellows were 
confounded, because it could. I can 
tell you of several other home-made 
devices that are the “Daddys” of many 
automatic things we see today, which 
makes engineering seem like a midsum- 
mer’s night dream to the old timers. 

As to the friction, etc., this was 
overcome by proper packing which, we 
all know, can be done with a minimum 
of friction and no steam loss either. 
If this cannot be done, God help the 
modern boys of today. 

In my 50 yr of engineering where- 
ever I found a valve stem packed 
so that it stuck or leaked, I would 
fire the guilty man on the spot. The 
case mentioned was one where the en- 
gineer was also the fireman and did 
not have the modern devices Mr. 
Grant refers to as being on the market. 
I wonder what some of our boys would 
do if there were no market and no such 
things? 

The boiler was a HRT working 
under 125 lb pressure. I think it was 
Shakespeare who said, “There are 
stranger things in heaven and earth, 
than are dreamt of in your philosophy.” 

Apropos home-made devices to in- 
crease efficiency, etc., in power plants 
I would like to contribute the follow- 
ing. 
Back in 1910 I was engineer of a 
50-ton ice plant in South Carolina. 
This plant was located in the basement 
of a wholesale grocery, and the 300 Ib 
blocks of ice were hoisted 20 ft up to 
the loading platform by a chain block 
at the expense of much labor and cuss 
words, 

To eliminate this, I rigged up a 
steam elevator consisting of a 25 ft 
piece of 6-in. drawn tubing fitted with 


a piston and connected to platform by 
suitable rods and guides. When steam 
was admitted to the cylinder under the 
piston the elevator would rise. Two 
globe valves were used in the 
operation, one man below loading two 
blocks at a time, another on platform 
pulling them off. We loaded 15 and 
20 tons in a car with this “gadget”, in 
less than an hour. 

This is submitted as an illustration 
of what can be done when the market 
or the boss can’t, or won’t, furnish 
the ready made article. The operator 
opens one steam valve to lift, shut it 
off, and then opens another valve to let 
down. Very simple, and believe it or 
not, it worked. 

Wilkes-Barre, Pa. THomas M. Street 


Maybe He Knew 
Something. About NH: 


REFERRING to the operator who was 
afraid of NHg mentioned in the letter 
on page 102 of the February issue, I 
doubt very much if the man the writer 
speaks about was ‘as dumb as he let on 
to be. The chances are, he realized what 
kind of a place he got into and knew 
that he would not stay, and was having 
some fun at the expense of the writer. 
I don’t blame the wise guy for wanting 
to get out if there was NHg in the drums 
as the writer put it. If Mr. Baker will 
look at the tags on the end of his so- 
called drums he will find that the manu- 
facturers of ammonia call them “cylin- 
ders” and not drums. Most refrigerants 
are shipped in cylinders. Carrene and 
trieline are shipped in steel barrels or 
drums. GASHC; 


Engineer Must Prove His 
Worth 


Mr. Kwapp’s aArTICLE in the March 
issue of the Power PLANT ENGINEERING, 
I must admit, is all too true. 

Being a stationary engineer myself, 
holding a fair position, past president of 
one of the largest local engineers’ edu- 
cational associations in the county, also 
past president of a small but very exclu- 
sive association of the same type, I feel 
that through this contact with engineers 
I have a fairly good idea of their short- 
comings. 

It is an honest desire to further his 
education. Examine most of the pro- 
fessions mentioned by Mr. Knapp and 
you will find them continuously studying 
the newer phases of their line as well as 
reviewing and refreshing their memories 
on their past work. Show me an engi- 
neer that follows this idea and I’ll show 
you a man that has no fear of his su- 
perior, or of being put out of a position 
by a public utility that tells the superin- 
tendent (that doesn’t understand the 
first thing about a power plant). that 
they can supply power more cheaply. 

No man, regardless of his profession, 
that has the personal desire to better his 
education, has any more opportunities to 
do so than the stationary engineer. In 
my opinion it is not the union or the 
educational association that is at fault— 


they are no better than their member- 
ship. None of these, regardless of quality 
or size of membership, will ever put the 
engineering profession up to its proper 
place in the professional world. The engi- 
neer himself must have that personal de- 
sire to expand his knowledge at all times 
through life so he can better sell hi-, 
absolutely essential, services to his em- 
ployer by showing where his power plant 
is always on the black side of the ledger. 
He must always have an answer to every 
question put to him as well as an “ace 
in the hole” at all times. The doctor, 
lawyer, the professor, yes, even the un- 
dertaker, must be on his toes at all times, 
not waiting for five o’clock or pay day. 

If that day ever comes that the ma- 
jority of engineers get a real, red blooded 
desire to better themselves, I feel the 
power engineering profession will auto- 
matically attain its proper place in the 
world. He will better understand the 
value of his service and will be truly 
able to present a forceful argument on 
wages and working conditions for him- 
self and his assistants. 

Then, in turn, the educational associa- 
tions will exceed far beyond our highest 
expectations. 

‘Ivan E. GoLpen 


Men of Mechanical Might 


HerMAn A. KNAPP’S CRITICISM oF 
lament has, no doubt, brought tears 
of self-pity to the eyes of engineers 
(“Men of Mechanical Might”) all over 
the country. But what has he done to 
dry those tears? Really, not a thing. 
He brings to my mind the early days 
of socialism, Eugene V. Debs and 
“The Appeal to Reason.” Questions 
as to policy were always welcomed but 
the answer to all queries was, invari- 
ably —“Oh, that will all be taken care 
of when we take over.” 

Having been one of the underprivi- 
leged and downtrodden for 35 yr, I 
feel entitled, in view of the many raises 
I have been offered and have rejected, 
to begin where Mr. Knapp leaves off. 
There is only one way to bring the 
engineer’s true worth to the employer 
and that is—to leave him in the soup. 
Previous to this drastic proceeding, 
however, it is of vital importance to 
prepare a soup which will provide the 
employer with the ultimate in assorted 
miseries. A very good recipe contains 
the following ingredients. 

To an ample stock of ability add 
faithfulness—unwavering and unfalter- 
ing determination to further employer’s 
interests—ingenuity—indispensability— 
technical adequacy—instant command 
of any situation which may arise— 
availability 100 per cent of the time— 
willingness to subordinate personal in- 
terests—and, as that final touch, that 
“Je ne sait quoi,” an humble and thank- 
ful acceptance of any pittance the em- 
ployer may see fit to pay. 

This is, admittedly, a well conceived 
and prepared potage. Having prepared 
it with careful attention to all details, 


‘pick up your tools, gather up the im- 


pedimenta which has been accumulat- 
ing for years, knock on the Inner 
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Sanctum door with unaccustomed con- 
fidence (you don’t want anything, now 
but your last check) and announce with 
a self-assurance never before demon- 
strated—“Boss, I’m through.” 

It will, of course, be better for the 
Man of Mechanical Might to have pre- 
viously assured himself of another 
_ position, better paid if possible. 

I have personally prepared such a 
soup, or a possible imitation, several 
times in the thirty-five years since I 
first clanged a scoop and first spun a 
throttle. None of my bosses liked it 
after my departure. When I was there 
to keep it hot for them, they never 
knew they had it. After my departure, 
and when another M. of M.M., but not 
so much M., let it gradually chill into 
a sticky soggy mess, it would invari- 
ably dawn upon the Front Office that— 
“of all sad words of tongue or pen’— 
etc. 

This, now, is the psychological 
moment. Now is when you will be 
offered your raise. Anything in reason 
if you'll only come back. 

How do I know? Because I never 
left a position for any reason whatso- 
ever without being eventually ap- 
proached by the “Greeks, bearing 
gifts.” But I never went back. 
Peterborough, Vt. ArtHur H. PARKER 


It Might Have Been Worse 


THIS ACCOUNT of an accident to a 
boiler may be of interest to other readers 
of Power PLANT ENGINEERING. 

At 2:15 on March 19, we were round- 
ing up the shift. Number 1 boiler was 
out of service and the men had just come 
out from giving her a good cleaning out. 


As we stood there talking, there was a - 


muffled explosion at the front header of 
No. 2 boiler. This was followed by two 
more. Steam and hot water poured out 
around the door jambs. The packing be- 
tween the header sections blew out and 
caused the furnace to go high. pressure, 
causing smoke and coal gas to fill the 
room. The pressure from this furnace 
carried over to No. 3 and smoke and gas 
billowed from it too. For a minute or 
two you could not see or breathe as this 
boiler room was built for black-out and 
has no windows, We managed to make 
our way to the door near No. 1, and 
opened it. The pressure on No. 2 was 
dying down, so we made our way back 
across to the other side and opened the 
door on that side, near No. 3. After the 
steam and smoke cleared away, we be- 
gan to pull fire on No. 2. By this time 
the pressure had completely died down 
on No. 2 and pressure was falling down 
on the main line. We set two men to 
building a fire in No. 1 while we worked 
on No. 2. After everything was under 
control again, we examined the front 
header of No. 2. Four of the cast iron 
sectional headers had failed near the cen- 
ter of the boiler, about four tubes from 
the bottom. The moral of this story is 
to keep the front doors closed and se- 
curely locked. If this had not been the 
case the results might have been a lot 
worse as a coal passer was working on 


No. 2 at a level with the place of rupture 
and would have been scalded or possibly 
killed. Keep all doors securely closed 
and locked. Keep all locks and hinges 
in good repair at all times. If a door is 
supposed to have four locks, put four on 
it. Don’t trust to three. This method, 
while it may never be needed again in 
this case more than paid for itself. The 
cause of this accident at the present 
time is unknown and may never be 
known, but it can happen in any plant as 
it did to us. It pays to be prepared. I 
feel that accidents of this or any other 
nature should receive attention of others 
so as to remind us that while we may 
have run for a good many years with- 
out one, we are not exempt. Be prepared 
so as to make them as light as possible 
when they do occur. 

Cuas. W. Parks 


Improving the Operating 
Engineer's Status 


I READ with tremendous interest, Mr. 
Knapp’s article, “Men of Mechanical 
Might.” The situation he presented is 
certainly a frank exposure of existing 
conditions in most places. 

To cite a personal case, when I just 
decided to go into power plant work, I 
decided to try some public utility. Be- 
fore taking the final step I talked with 
the power superintendent of a large east- 
ern utility., He suggested that I remain 
with commercial concerns for the 
following reason. The utility will usually 
recruit its labor locally. The labor is un- 
organized and unskilled so a low wage 
scale exists. This scale remains very 
much the same until the upper brackets 
are reached. A large commercial con- 
cern, on the other hand, usually uses 
organized labor that has set up high wage 
scales that apply to the entire plant. This 
means that the commercial power plant 
will pay much better than the utility. 
Thus it seems that power plant employ- 
ees are well paid only in cases where 
they are part of a unionized plant with 
a union scale or where the management 
has a wage scale even higher than that 
of the labor union. 

This makes it hard for the utility to 
retain its trained personnel. I know of 
one such case where a commercial power 
plant is paying its firemen $1.30 per hr. 
A few miles further on, there is a utility 
that is paying its firemen about $0.95 per 
hr. Consequently there is a constant mi- 
gration from the utility to the commer- 
cial power house. 

The only solution I can visualize is an 
organization that might be called “The 
American Association of Power Engi- 
neers.” An. organization of this type, 
to be effective, would set up high stand- 
ards as to education, workmanship, en- 
gineering and a wage scale suitable to 
each section of the country. 

All power plant employees throughout 
the country would be affiliated members 
of the parent organization. It would be 
necessary for any power plant employer 
to hire his men through the main or- 
ganization. 





It is only in this manner that suff- 
cient pressure can be applied to bring up 
the standards of the general power en- 
gineer. 

The organization could set up its 
own boiler standards, building standards, 
etc., and thus tend to bring about a gen- 
eral improvement in power plants 
throughout the country. To me, power 
engineering is not just a division of me- 
chanical engineering, but a field separate 
unto itself, and as such it ought to be 
taught in colleges and universities. 

True, the suggestions made above are 
only utopian dreams whose realization in 
the near future is very remote but if all 
of us start thinking along these lines long 
enough, and hard enough, something 
good is bound to emerge. 

Pvr. Denarp L. GUSLER 
U.S.M.C.R. 


More About $1500 Men 


I HAVE READ with interest your article, 
Million Dollar Plants vs $1500 men, 
also the comments from other readers 
on the subject. 

We must all admit that the execu- 
tives of our large utilities and indus- 
trial plants are highly intelligent men, 
but it appears that they are making a 
sad mistake when they invest huge 
sums in equipment and expect to get 
men to operate and maintain them at 
the shameful figure that many practi- 
cal engineers are receiving for salary. 
Men who know what to do in an emer- 
gency and who possess countless se- 
crets of the trade not found in any 
text books should not be expected to 
work for such mere pittances. 

Herman A. Knapp’s article, Men of 
Mechanical Might, should be read by 
many executives, and I am sure it 
would supply them with food for 
thought. If they expect men to study 
and prepare themselves for supervis- 
ing and maintaining their plants in an 
efficient manner they must set a wage 
scale that is attractive enough to give 
the younger men some incentive to do 
more than just punch a time clock and 
be content to let someone else take the 
responsibility and the headaches for a 
few more dollars a week and put in 
hours overtime free gratis. Most chief 
engineers and their assistants are on 
straight salary and subject to call at 
any time, and they get plenty of calls. 
Some of these are pretty simple ones 
because the operators haven’t bothered 
to think ahead so as to know what to 
do when some piece of equipment 
fails to function. 

Are these men to be blamed? Not 
altogether. Give them something to 
shoot for and see the difference. If 
they know that they will be paid what 
they are really worth to their employ- 
ers they will try to prepare themselves 
for vacancies which arise from time to 
time ahead of them. Of course, this 
won't apply to floaters, nothing appeals 
to them for more than a fortnight, but 
to the men who are there because they 
like the type of work, it would. 
Waterbury, Vt. Harotp WHALLEY 
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Risipesix 
How Would You Do It? 


PROBLEM 33. REGULATING SULPHURIC ACID FEED 


Boy, On Boy. What a mess Our 
Hero got us into this time. For over a 
week, now, we have been trying to dig 
ourselves out from under the avalanche 
of diagrams, sketches, water colors and 
oil paintings that descended upon us 
as a result of Our Hero’s wierd no- 
tions regarding feedwater treatment. 
One wonders where he runs into these 
diabolical ideas. Our Board of Judges, 
long since lost whatever semblance of 
sanity it possessed and most of the 
members are, now, safely lodged in the 
psychopathic ward. A few of them are 
still at large, however, and when last 
seen they had broken into a pickle fac- 
tory and were feeding sulphuric acid 
into the pickling vats. In the mean- 
time we were fortunate in being able 
to recover all the solutions to Problem 
33 and have been trying to decide 
which to award prizes to. 

It seems that almost everybody and 
his brother had ideas as to how to 
solve the acid feed problem but no- 
body seemed content to keep these 
ideas to themselves. They all sat down 
and wrote them out, some neatly and 
carefully on typewriters, others merely 
scribbled them on the backs of log 
sheets and trusted to our familiarity 
with Sanskrit in deciphering the 
material. One and all, however, they 
put them in the mail and sent them to 
us, never thinking that we might be 
short of help around here. 


We managed, however, in fact, we 


did better than that, we persevered. 
We stuck at it, and while the rest of 
the nation was enjoying the Easter 
parade, we, poor dumb editors, sat 
around shuffling diagrams from one 
side of the desk to the other. It is 
lucky for Our Hero that he did not 
take it upon himself to come upon the 
premises at the time—we would have 
made short work of the dope. 
Seriously, however, the problem had 
its interesting points and while it could 
be solved quite simply, a great many 
clever and ingenious solutions were 
submitted. Most of the solutions fell 
into definite classifications. Fundamen- 
tally, the simplest solution consisted in 
the installation of a small chemical feed 
pump on the main boiler feed pump 


and arranged so that the chemical 
pump would operate by the action of 
the feed pump itself. 

With respect to this method of 
solving the problem, there was little 
question that Mr. Carter’s solution, 
which was awarded a duplicate third 
prize, was the most concise and direct. 
He not only suggests this type of pump 
but gives an idea in regard to the cost 
and furthermore comments intelligent- 
ly in regard to the use of sulphuric acid 
with steel tanks. 

The first prize, however, was 
awarded to Jesse Erisman because, in 
addition to suggesting the use of the 
chemical pump he also describes sev- 
eral other methods of introducing the 
acid and presents a diagram of a simple 
but effective gravity type feeder which 
can be made by- any mechanically 


minded man. It was because Mr. Eris- - 


man discussed the solution of the prob- 
lem from all angles that his solution 
received recognition over some of the 
others. 

C. G. Clark of Saint John, N. B.,was 
awarded the second prize because, like 
Mr. Erisman, he analyzed the problem 
from all angles and in addition to the 
use of a positive displacement type of 
pump he suggested the use of several 
other methods. 

Peter N. Choporis of Detroit tied 
with Mr. Carter for third prize and re- 
ceived a duplicate third prize award. 
Mr. Choporis also suggests the use of 
the positive displacement type of pump 
but in his case we were influenced in 
our decision by the excellent perspec- 
tive drawing which he submitted. This 
drawing, shown in Fig. 3, was sub- 
mitted exactly as reproduced. He also 
introduces the acid directly into the 
feedwater pump suction line. 

It will be impossible to refer in 
detail to the many’ ingenious solutions 
to the problem in the space that we 
have allotted to us here so those that 
are not commented upon here will be 
discussed in the June issue. We feel 
that too many of the readers spent too 
much time and effort in working up 
the solutions to have their efforts go 
for nothing. 

In any discussion of a problem of 


this kind, we always realize that there 
is commercial equipment on the market 
that can effectively meet the require- 
ments of the problem but at the same 
time know that practical engineers 
often have to devise their own ar- 
rangements. In many cases, smaii 
plants are not able to secure higii 
enough priorities to buy such equip- 
ment and so the engineers are com- 
pelled to improvise. 


The prize winning solutions follow: 


FIRST PRIZE AWARD 
Jesse Erisman 
St. Louis, Mo. 

As usual in Our Hero’s problem, 
there are several solutions of which 
he can take his choice. However, as 
a warning to him, I advise him not to 
be too cheap in the selection of his 
acid feeding equipment, since the price 
of corroded storage tanks, pipe lines, 
pumps, and boilers come high. Also, 
as he has already found out, crude 
methods result in more labor. 

I believe the simplest method is to 
place a small, lever-operated, stainless 
steel, needle valve in the acid feed line 
and connect it by suitable linkage to 
the lever of the storage tank float 
valve, in such a manner, that the acid 
and water valves open and close to- 
gether. Since the relationship will be 
more or less fixed, the proportioning 
can be varied by changing the dilution 
of the HeSOx. 

From the illustration, it appears 
that Our Hero’s pump is of the duplex 
reciprocating type. This allows the use 
of another method of automatic pro- 
portioning, which is better than the 
first method. This consists of a small 
proportioning pump, reciprocating type, 
operated by various levers attached to 
the valve arm of the boiler feed pump. 
The acid pumped will then vary di- 
rectly as the water pumped. For con- 
trol, a small by-pass valve can be in- 
stalled around the acid pump, or the 
strength of the acid can be varied as 
in the first method. On some of these 
proportioning pumps, the capacity can 
be varied by changing the length of the 
stroke. The discharge of the acid pump 
should be into the storage tank, near 
the outlet of the make-up water line, in 
order to effect a better mixture. 
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Better mixture could be obtained if 
the water make-up outlet was piped to 
the edge of the storage tank, farthest 
from the pump inlet and using a 45 deg 
ell, the water could be made to hit 
the surface at an angle, thereby creat- 
ing a swirl in the storage tank. 

Equipment can also be purchased 
that will vary the amount of acid added 
to correspond to the varying pressure 
differential that would be created 
across an orifice plate, by the changing 
flow of the make-up water. 

The above named methods are only 
automatic in the proportioning sense. 
One leading manufacturer of control 
equipment can supply apparatus that 
will vary the amount of acid feed to 
correspond to the pH of the water. 

Regardless of how automatic the 
control equipment is, check analysis 
should be made as often as practical. 


The effect of the changing acid head 
can be made negligible by one, or a 
combination of, the following: 

1. Use acid tank of larger diameter 
and smaller depth. 

2. Use larger piping, up to the 
needle valve or acid pump intake. 

3. Fill acid tank % full twice a day 
instead of full once a day. 

4. By placing the acid tank higher 
above the storage tank. The higher the 
acid tank the greater the ratio between 
total head and the varying tank head. 
For example, with bottom of acid tank 
1 ft above storage tank, and acid tank 
level 1 ft when full, then when acid 
tank level is just reaching bottom, the 
total head has been reduced %, but if 
bottom of tank is 5 ft above, then 
when tank level falls to bottom, the 
total head will have only been re- 
duced 1/6. 

In all of the above methods, mate- 
rial resistant to acid corrosion or at- 
tack is understood to be used where 
the acid solution comes in direct con- 
tact with it. 
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Problem 34 
The Case of The Dirty Lanterns 


Our Hero runs into the queerest things. This month, for some strange 
reason known only to himself, he took a trip up to Peterborough, N. H., 
and as might be expected, ran into our old friend, Arthur Parker, 
the genial and capable chief engineer of the Peterborough Hospital. 
Brother Parker, as usual was up to his neck in a multitude of problems 
involving everything from the control of oxygen tents to the main- 
tenance of fire extinguishers. Our Hero, always a bear for punish- 
ment, in a vicarious sort of a way, immediately became interested in 
all of them and spent much of his time investigating conditions 
around the hospital. After narrowly escaping detention in the psy- 
chopathic ward — for some reason the doctors there seemed to find 
him interesting—he wandered down into the hospital root cellar, 
where he found a number of dirty lanterns burning. "Why don't you 
om these lanterns?" he asked Mr. Parker. "You can't see anything 
this way." 

"Well, you see, it's this way," said Parker, "these dirty lanterns 
seem to give out more heat than clean ones and since it is only by 
the use of these lamps that | can keep this cellar from freezing up, 
| keep them dirty. If a potato gets cold feet at temperatures much 
below 40 F it's just too bad." 

If this is true, why? Why should a dirty lantern throw out more 
Btus than one with a clean globe? Our Hero does not know, so, as 
usual, he comes to us. 

That is our problem, this month. Write out your opinion of this 
in a letter of not more than 1000 words and send it to us. Use what- 
ever knowledge of physics you have in explaining it. We will award 
a $25.00 war bond for the best letter, and prizes of $10.00 and $5.00 
respectively for the second and third best letters. 

Entries for this contest should be mailed not later than May 31, 
and should be marked, Problem 34. Address all letters to the Contest 
ore Technical Publishing Co., 53 West Jackson Blvd., Chicago 4, 
Illinois. 








LEAD LINED SULPHURIC 


SECOND PRIZE AWARD 
C. G. Clark 
Saint John, N. B. 

There are great many possible 
solutions to the problem of feeding 
sulphuric acid. In general they may 
be classified as follows: 

CHEMICAL CONTROL 
The acid feed could be regulated 


DETAIL OF WEIR BOX 
STEEL PLATE ALL 
WELDED. 


KEEP LEVEL CONSTANT 


FROM WATER SOFTENER 
< 





— ——— 





WEIR BOX 








U 
FLOAT 


ALL TANKS 


PRESENT VALVE 











OPEN TOP 





by an automatic valve actuated by a 
controller to maintain the desired alka- 
linity in the water leaving the mixing 
tank. This method requires a pH or 
similar meter with a pneumatic, hy- 
draulic or electric control system to 
operate a valve in the acid line. It is 
independent of variations in acid tank 
level or of water flow rate. It would 
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Fig. 2. C. G. Clark's gravity feed solution 
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probably give the most accurate con- 
trol of all systems. 
PositIve DISPLACEMENT FEEDERS 

Many types of proportioning equip- 
ment are available which operate from 
mechanical flow meters of the rotating 
element type and give a positive feed 
of the controlled fluid by the operation 
of a piston, diaphragm, or squeezing 
action on a flexible tube. The feed is 
directly proportional to the water flow 
regardless of variations in flow rate, 
water pressure or acid tank level. The 
acid addition, of course, bears no rela- 
tion to variations in alkalinity. 

Feeders of this type can also be 
operated from the piston rods or valve 
rods of the boiler feed pump if of the 
reciprocating type. This would not be 
as accurate as a metering proportioner 
since the water displacement per stroke 
may vary with feed pump speed some- 
what. 

Feeders may also be obtained from 
several manufacturers which are oper- 
ated through impulses from orifice or 
venturi tube flow meters. If there are 
existing meters on the feedwater line 
attachments may be made at a small 
cost. 


Gravity TyPe FEEDERS os 


For all types of gravity feeders the 
first essential is to provide a con- 
stant head on the orifice or control 
valve used to vary acid flow rate. This 
can be accomplished by raising the 
acid tank so that the variation in head 
due to emptying is small compared 
with the total head. Another method 
would be to alter the tank shape so 
that the variation in vertical dimension 
is made so small as to minimize the 
effect of tank emptying on flow rate. 
Probably the best method is to install 
a second head tank of small size in 
which the acid level is held constant by 
a float valve as indicated in the accom- 
panying sketch. 

With the acid level held constant 
the acid flow rate can be controlled in 
a variety of ways as follows: 

1. By direct lever connection from 
the present float valve. The acid valve 
has to have a flow vs stem lift charac- 
teristic similar to the present float 
valve to give correct proportioning of 
acid to feedwater unless the motion is 
transmitted through a correcting cam 
drive. 

2. Both float valve and acid feed 
valve can be operated from a float 
through a pilot type controller with a 
pneumatic or hydraulic power cylinder. 

3. Both methods 1 and 2 above de- 
pend for accuracy on a constant water 
pressure on the present float valve so 
that equal openings always give equal 
flow rates. To make the acid feed 
rate independent of all values except 
feedwater flow the acid regulating 
valve can be operated from a float in a 
weir box located in or above the water 
storage tank. The shape of the weir 
notch can be made to suit the acid flow 
vs stem lift characteristic of the acid 
valve available so that direct connec- 
tion is possible. The acid valve can 


be pilot operated but direct action is 
simpler and with this size valve should 
give satisfactory results. If an acid 
valve can be obtained with a straight 
line flow characteristic a weir notch of 
the type illustrated can be used. This 
type of weir notch is easily cut and 
closely approximates the true straight 
line weir notch which has to have 
curved sides following the equation 
1Vh= a constant where 1 and h are 
the notch width and height respec- 
tively. The flow is given by the 
formula Q=7.55 (1 Vh)h in which Q 
is in cfs and h and 1 in feet. The con- 
stant in this formula is determined 
from the maximum flow rate by as- 
suming “h” and solving for “I.” The 
exact area for the weir notch can be 
calculated if the water flow rate is 
known. If not it can be obtained by 
cut and trial by making the notch in a 
separate plate and bolting it to the 
weir tank. Having the weir tank over 
the storage tank will prevent any dam- 
age through overflows. 

This method is suggested as being 
the cheapest and best for the condi- 


SULPHURIC ACID TANK 
CAP. 75 GALS. 
LEAD LINED 








| ,ACID RESISTING 
PIPE & FITTINGS 
VALVE 


FW SUCTION LINE TO BF PUMP 
DISTRIBUTION PIPE WITH. ABOUT 
30-6 HOLES 


CAP END 


OY PLUNGER 0 
CHEMICAL 
PuMP 








r CHEMICAL PUMP. 


— SK | 
xt 
STRAINER YB 4S yy 


NEEOLE 


NJ) 
ves 


tions stated in the problem. Details 
are indicated by the accompanying 
sketch. The variation in alkalinity cf 
the softened water is not stated but 
apparently acid flow in direct propor- 
tion to water flow is known to be sat- 
isfactory. No statement is made of 
water flow rate but as a guide to weir 
notch size a notch 6 in. high by % in. 
wide with two % diam holes will pass 
a maximum of about 12,000 Ib per hr. 
Weir notch selection should be such 
as to give a variation of at least 4 in. 
in head to operate the acid control 
valve. 

For the acid control a lever or cam 
operated clamp can be made for use 
on a rubber hose if variations are not 
too rapid or extreme. A clamp type 
valve may simplify the equipment 
maintenance. This type could also be 
used if desired on the float control of 
the additional acid head tank. 


THIRD PRIZE AWARD 
Peter N. Choporis 
Detroit, Mich. 
From the diagram we note that 
Our Hero is using a _ reciprocating 





vq PIPE FROM DISCHARGE SIDE 
OF BF on 


PISTON ROD OF 
BF PUMP 


Fig. 3. Peter N. Choporis shows how to do it by means of a chemical pump operated from 
the boiler feed pump piston 


114 May, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 











You 
sid: 
tor 


a 


HOW THE ~~ 
MAILMAN... 


o 
T CARD 





| R 
NALCO SYSTEM SERVICE REPO 


FIRM , Te 


Les. WATER TREATED 


ADDRESS NALCO 


zl 25,600 
PF 2 ee en. 





(7 je 


2/ 








Clear or 
on Oo Na Cl. 4, Muddy? 


<< 8 > COz Gee 
Raw Water H7.4 ,G. P.2,F Mge% Coagulation 


Condition of Boilers_ Gee? : Z 
— (pole eee [Mau pth 


Blowdown Interval Con 


Remarks: 








up ccording to one authority, 1/10” scale on a boiler 
tube will cause heat losses as high as 16%, with con- 
sequent serious waste of critical coal. If your water 
treatment is correct, you won’t have any scale. But 
how do you know it is correct? Conditions change. 


Supplementing the Nalco personal field service sys- 
tem, you mail reports to the Nalco Laboratories, from 
which they can tell if there is any change within your 
boiler which might cause operating difficulties. They 
tell you or show you what to do about it before the 

, \ damage is done. 
You have command of the services of what nie It’s simple, easy and takes but a few minutes, and 
sidered to be the world’s finest water treatment la — then you £now how to control your water treatment, 
tories when you use Nalco Water Treatment Service: biow.down and other factors to prevent scale and 
carryover, save coal, and. maintain peak boiler effici- 
ency. To eliminate guesswork, write ‘to Nalco today 
for a survey of your plant. 


NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place a Chicago 38, Illinois 
Canadian inquiries should be addressed to 
Alluminate Chemicals, Ltd., 555 Eastern Avenue, Goronto, Ontario 


«++ the complete water treating service 
Cc 
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boiler feed pump and with this type 
of pump he can very simply and eco- 
nomically solve his problem by using 
a rocker-arm pump. 

The frame of the rocker-arm pump 
is bolted to the frame-of the recipro- 
cating boiler feed pump, and the ex- 
tension rod is fastened to- the actuat- 
ing rod of the boiler feed pump. 

This type of pump solves the prob- 
lem of proportioning a given quantity 
of treating chemical to a certain quan- 
tity of feedwater, pumped in the sim- 
plest manner—a stroke of the chemical 
pump for each stroke of the boiler feed 
pump. This assures correct propor- 
tioning with the widest variation of 
flow. 

The stroke may be adjusted to suit 
the amount of chemical required by 
setting the collars on the plunger to 
regulate the stroke. A capacity of from 
0 to 20 gal per hr may be obtained, 
depending upon the length of the 
stroke, pump speed, size, and manufac- 
ture of pump. 

Also it is suggested that Our Hero 
dilute his acid in the tank to a 10 per 
cent solution. This, together with a 


Y%4-in. water line from the discharge 


side of the boiler feed pump, to the 
side of the chemical feed pipe to the 
suction, will assure complete dilution 
of the acid before it enters the water 
stream in the boiler feed pump suc- 
tion. Figure 3 shows the method of 
installing the pump and the connecting 
Piping. 


DUPLICATE THIRD PRIZE AWARD 
R. E. Carter 
The Niles Rolling Mill Co. 
Niles, Ohio 

The simplest and most accurate 
method of introducing sulphuric acid 
or other chemicals to boiler feedwater 
in small quantities is to use a device 
very similar to a lever operated or 
force feed lubricator, installed on the 
boiler feed pump and operated by the 
reciprocating arm of the pump so that 
with each stroke a small amount of 
chemical is injected into the water. 

A mixing tank is not necessary, as 
the lubricator type pumps develop a 
very high pressure and chemicals may 
be injected directly into boiler feed 
line. This positive feed also over- 
comes any variable in chemical tank 
pressure. 

On installation of such as above, 
the amount of chemicals desired are 
adjusted by sight feed and/or ratchet 
lever. 

When the correct proportions are 
attained, nothing remains except to 
keep the chemical tank filled in that 
each pump (water and chemical) are 
discharging a metered amount in syn- 
chronism. 

These units are cheaper purchased 
than hand-made and can be bought 
from such as Manzel Bros. Co. for ap- 
proximately $30.00 each— made ex- 
pressly to handle chemicals. 

It may be well to note that the 
undiluted H2SO4 may be safely stored 
in a steel tank and piped to chemical 





Fig. 4. An ingenious arrangement devised 
by Frank Gibadlo 


feeder in ordinary black pipe and fit- 
tings. 
General Comment 

A. B. Summers of Louisville, Ky., 
also suggested the use of a positive 
displacement chemical pump. He sug- 
gested the use of a force feed oil lubri- 
cator type of pump, attached to the 
boiler feed pump by means of a lever 
and linkage. 

As already pointed out, some of the 
solutions were very ingenious, Take 
Frank Gibadlo’s for example. His 
scheme is shown in Fig. 4. Quoting 
from his letter, ‘““The acid is introduced 
into the acid tank A, via the funnel 
and the flow controlled by opening the 
acid resisting valve or pinch cock H. 
During this time the acid resisting 
valve or pinch cock G, is closed. The 
air is displaced by passing out through 
E, This tube E may only be open at 
the end. When the water level in B 
is at its highest point and the valve D 
is entirely shut off, the outlet of E is at 
the water level and the air is prevented 
from passing into the tank A, thus pre- 
venting the flow of acid into tank B. 
When the level in B falls, air imme- 
diately passes up through E into A, 
and as long as the level is below E, the 
acid flows into B. The height of liquid 
in tube E should equal the height of 
the liquid from tip of nozzle G to the 
liquid level in A, if the fluids are 
similar. Actually, the level in E is 
higher due to the lower gravity of the 
feedwater — both should weigh the 
same, however. The vertical height of 


E should be considerably higher than 
the height from G to the level in A, 
otherwise the feedwater would be 
sucked into A. The rate of acid flow 
can be varied by adjusting the opening 
at G, by varying the diameter of tube 
E. A critical or loose adjustment of 
valve D, producing an instantaneous 
or a lagging flow of feedwater will 
result in a relatively uniform or lagging 
rise and fall of the liquid level, which, 
in turn, will influence the amount of 
air entering A, consequently, also the 
flow of acid at G.” 

Among the more ingenious gravity 
types of feed, the arrangement pro- 
posed by E. E. Wolfe of University 
City, Mo., has a great deal of merit 
and is well designed from a practical 
operating standpoint. Mr. Wolfe also 
submitted a very finished perspective 
drawing which is reproduced in Fig. 5. 
Mr. Wolfe points out that fully auto- 
matic control which will give the de- 
sired alkalinity regardless of flow rates 
or acid strength constitutes a problem 
not readily solved by home-made de- 
vices and should be left to manufac- 
turers of control equipment. It is 
possible, however, to devise a simple 
arrangement which may meet the 
needs of Our Hero. “The arrange- 
ment depicted in Fig. 5 is an adapta- 
tion of a set-up used by the writer 
many years ago for feeding lime. No 
claim is made for originality. 

“The feedwater is regulated by a 
valve floating in the feed storage tank. 
As more water is withdrawn from this 
tank, the head falls, allowing raw feed- 
water to raise the head on the V-notch 
weir. This added head raises the float- 
controlled lever bar. 

“The acid is drawn from its storage 
tank by means of a small pump (cen- 
trifugal or plunger) to a small V-notch 
weir box where part of the acid flows 
over the weir to join the discharge 
water from the weir of the feedwater. 

“The excess acid overflows into a 
sawed-off elbow which is fastened to a 
short length of rubber hose, and this 
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- Fig. 5. E. E. Wolfe also uses wier boxes controlled by floats 
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The time necessary to maintain a careful check on 
valves ... to see that they are kept tight and in good 
working order .. . is time well spent. Valves are tre- 
mendously important links in any production schedule. 


Valve leakage of steam, water and air is not only 
costly in itself . . . it slows down production and can, if 
neglected, lead to serious delays and the loss of valu- 
able time. 


Lunkenheimer Valves, of whatever type, with their 
simplicity of design and built-in lasting qualities, are 
good insurance against production delays due to valve 
failure. They are helping many a maintenance crew 
do a better job easier. 


A Lunkenheimer distributor is near you to assist you with 
your maintenance and operating problems.- His facilities and 
experience are at your call. _ 


ESTABLISHED 1862 


THE LUNKENHEIMERCS: 
—~“QUALITY’=— 
CINCINNATI 14, OHIO. U.S.A. 

NEW YORK 13. CHICAGO 6 
BOSTON 10 PHILADELPHIA 7 


EXPORT DEPT. 318-322 HUDSON ST, NEW YORK 13, N. Y¥. 


LUNKENHEIMER V 
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Fig. 6. This curious arrangement was pro- 
posed by E, H. Roper 


hose in turn is attached to the return 
pipe to the acid storage tank. 
“Attached to the float lever bar is 
an adjustable link which terminates in 
a hose clamp around the rubber hose. 
“Any rise and fall of the float lever 
bar thus causes a corresponding rise 
and fall of the horizontal rubber hose, 
so that in effect the head on the acid 
V-notch weir changes in the same di- 
rection, and proportionately, with 
changes in the head on the larger 


V-notch weir of the feedwater. 

“An adjustable link is used so that 
zero head on the small weir can be 
made to correspond to zero head on 
the large weir. 


Questions 


And 


“The point selected on the float 
lever bar to which to attach the adjust- 
able link is determined by the relative 
volumes of acid and feedwater, and this 
naturally is largely determined by the 
strength of acid used. By way of ex- 
ample, if the volume of feedwater is 
20.times the volume of acid of a se- 
lected strength to give the desired alka- 
linity, the point to attach the adjustable 
link would be at 1/20 the distance from 
the pivot end.” 

Figure 6, submitted by E. H. Roper 
of Toledo; Ohio, shows what a fertile 
mind can accomplish. As Mr, Roper 
put it, “Our Hero should experience 
no trouble in making up and operating 
the system outlined in the sketch (Fig. 
6). The meter with the pulley is a 
standard article but a dial meter could 
readily be adapted. The proportion of 
acid feed could be regulated by diluting 
the acid. The only additional atten- 
tion needed is the winding on, of the 
cord,” 

More to Come 

The solutions presented here con- 
stitute only a small portion of the 
many submitted. Space is not available 
to present others here, but we will 
present as many as possible in this 
section in the June issue. 


Answers 








Question No. 259 
Does Saturated or Super- 


heated Steam Give Higher 


Heat Transmission? 

Wuicu Gives the higher heat trans- 

mission in a closed heater or heat ex- 
changer, saturated steam or _ super- 
heated steam? Most engineers believe 
that saturated steam is best in such 
cases, But I have seen a number of 
statements in recent years to the effect 
that, in many cases, superheated steam 
is best. Can you give me some infor- 
mation about this? 
Chicago, III. M. B. 
Eprror’s Note—A great deal of research 
work has been done in recent years on 
the whole subject of heat transfer. Here 
is what one of the standard textbooks 
has to say on the point in question: 

“The question of whether saturated 
or superheated steam gives higher heat 
transmission is often discussed. For a 
large number of cases this question 
may be decided by considering the re- 
marks on pages 20-22 (a discussion of 
factors affecting transmittance), When 
there is a resistance to heat flow which 
is large relative to the film resistance 
on the steam side, superheated steam 
will always give a higher transmission 


than saturated steam, For example, a 
domestic steam radiator supplied with 
superheated steam will give off heat to 
a room more rapidly than if it were 
supplied with saturated steam at the 
same pressure, In this case the film 
resistance on the air side is so large 
that the difference in film resistances 
for superheated steam on the steam 
side is negligible, while at the same 
time the transmission is increased by 
the higher temperature of the super- 
heated steam. With the saturated and 
the superheated steam at the same 
temperature rather than at the same 
pressure, the saturated steam will, of 
course, show the higher heat transmis- 
sion, owing to its higher surface con- 
ductance. With respect to the relative 
heat transmission from condensing su- 
perheated or saturated steam, M. Jakob 
and S. Erk* found that condensing 
superheated steam will generally de- 
liver heat more rapidly to a surface at 
a temperature below the saturation 
point than will saturated steam at the 
same pressure, 


“If the other resistances to heat 
flow are small compared to the film 
resistance on the steam side, saturated 
steam will generally show a higher 
heat transmission than superheated 


steam which is not condensing. In any 
case the question may be decided d-fi- 
nitely by determining the individual 
surface conductances.”"— Dr, Alfred 
Schack, “Industrial Heat Transfer,” 
pp. 171-2, Publ. 1933. John Wiley «nd 
Sons, Inc, 440 Fourth Ave., New York 
City. 

* M. Jakob and S. Erk, Heat Transfer in the 


Condensation of Superheated and Saturated 
Steam, Forsch. Arb. Ingenieurwes, 310 (1928), 


Question No. 260 
How Prevent Spontaneous 


Combustion of Coal in 


Silos and Bins? 


WE ARE PREPARING plans for a coal 
silo of 24 ft inside diam for storing a 
reserve supply of coal. We are won- 
dering about the possibility of spon- 
taneous combustion of coal stored in 
this silo. 

The silo will include a sloping con- 
crete shelf, the lower edge of which is 
18 ft above the bottom. Coal to be 
stored is Southern Ohio bituminous 
and .West Virginia; sizes are 34 in. 
and small nut and slack. 

The reason for such a large capac- 
ity is that there is no storage space 
available on the ground, The plant 
capacity is fairly high, hence a reserve 
coal supply must -be kept on hand. 

What precautions can be taken to 
prevent spontaneous combustion in this 
silo? How, effective are these precau- 
tions? What are suitable methods for 
extinguishing a fire if it should get 
started in this silo? 

Toledo, Ohio E, H. R; 

WE Have a storage bin 50 ft long by 
50 ft wide by 16 ft high in which we 
store a reserve supply of coal. We 
would like to consider increasing the 
length of this bin to 100 ft, to store 
twice as much coal, The bin is under- 
ground and on a level with our boiler 
house floor. 

But we have had experiences with 
the coal catching fire in our present bin 
after being stored for several months. 
So naturally we don’t want to enlarge 
the present bin unless we can find 
some definite means to prevent spon- 
taneous combustion of this coal or at 
least some good way to put out a fire 
if it starts. What is the best thing for 
us to do? 

Prairie du Chien, Wis. 


Question No. 261 


Can He Use Induction 
Heating on Thiz Job? 


Can I use induction heating to heat 
several thousand 12-in, lengths of 
standard 34-in, Schedule 40 seamless 
steel pipe from room temperature up 
to 1000 F? If so, what sort of equip- 
ment can I use to do the job? I can 
obtain as much as 200 kva of 3-phase, 
60-cycle power at either 2300 v, 440 v, 
220 v or 110 v. 

This pipe has a nominal internal 
diam of 0.824 in, and wall thickness of 
0.113 in. It is to be heated throughout, 
not merely on the surface or in one 


W.N.S. 
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particular section of the pipe. 

How long will it take to heat up 
one length of pipe by induction heat- 
ing? Can I heat them as they pass 
through some kind of a heating device 
on a conveyor or will it be necessary 
to handle each piece separately? 

I understand that there are two 
kinds of induction heating: high fre- 
quency and low frequency. Which 
kind should I use? 
Detroit, Mich. 


Answer No. 247 . 
The Last of the Broken 


Anchor Bolt 


No sooner had we put the April is- 
sue on the press, containing the article 
about different ways to repair C. I. P.’s 
broken Diesel engine anchor bolt, than 
we received another good suggestion 


JO o> 


from our friend B. H. Whitehouse. - 


Immediately after it came a letter from 
the original questioner showing how 
the bolt was actually repaired. 
Repair by Bending and Hooking on an 
Extension 

ASSUMING THE BOLT to be sound and 
properly anchored below the break, re- 
move the cement below the machine 
frame, to allow sufficient room to work, 
about 3 in. back of the bolt and to a 
depth of about 8 in. below the frame. 
Cut the bolt off close up under the 
frame (within % or % in.). Use an 
acetylene torch. Now heat the bolt at 
a point just above the cement and, with 
a bar or other tool, bend the bolt to- 
wards the outside of the frame about 
the diameter of the bolt. Allow it to 
cool. Next heat it at a point about 2 
in. from the top and make a sharp bend 
(right angle) either to the right or left. 





4 Ce 


Sketch by B. H. Whitehouse showing how 
anchor bolt and extension are bent and 
welded 


Now select a piece of rod the same 
size as the bolt and thread one end and 
bend another sharp right-angle at the 
other end similar to the one already 
formed on the anchor bolt. The length 
of this new piece should be such that 
when it is in place, the right-angle 
hooks or bends will just engage lightly 
when the nut is within one turn of 
being in a position where the bolt and 
nut are even. Now weld the two hooks 
or bends together; tighten the nut, re- 
pair the cement and the anchor bolt is 
as good as ever. 

If there are doubts as to whether 


~ Chestertown, Md. 


or not the original bolt is sound, pro- 
ceed according to the description in my 
article “Crow Foot Anchor Bolts Stay 
Put” published in the May, 1942, issue 
of Power PLANT ENGINEERING. 
Prospect Ave. Plant 
A. O. Smith Corp. B.H.Wu1TEHoUSE 
Milwaukee, Wisc. Chief Engineer 
And Here's How the Job Was Actually Done 
IN SEVERAL recent issues of Power 
PLANT ENGINEERING you have published 
considerable comment on the problem 
of our broken anchor bolt. We greatly 
appreciate this and thank the many 
































Sketch from H. B. Nicholson showing how 
ting bolt and clevis were used to repair 
anchor bolt 
engineers whose suggestions were for- 

warded to us before publication. 

The attached sketch shows how we 
repaired this bolt. We used calcium 
chloride with the cement and soaked 
the old foundation well with vinegar 
to make a good seal. We hope this 
idea will help somebody. 

Chestertown Ice Plant H. B. NicHotson 
Manager 


Answer No. 248 
How Can Boiler Operation 


Be Improved? 

In THE February issue, J. S. R. 
asked (A) Should he not be getting 
more than 9 per cent COg and less 
than 560 F average flue gas tempera- 
ture on his two 600-hp, four-drum, 
bent-tube boilers, fired with Northern 
Illinois 1-in. by %-in. wash nut on 
forced draft chain-grate stokers? (B) 
Why does fire on one stoker burn 
V-shaped, that is, one side 4 or 5 ft 
shorter than the other? (C) Should he 
insulate the 16 drum heads of these 
boilers, which were left uncovered 
when installed? 

Fire too Short, Says Pef 

S. R. states that he is using wash 
nut 1 in. by % in. on his forced-draft 
chain grate stokers. While I do not 
have the price of the available coals 
before me, there is no doubt that un- 
washed and unscreened coal such as 
1 in. by 0 would be the more econom- 
ical to use. The heat efficiency may 
decrease but the dollar efficiency will 
increase. Chain grate stokers are well 
adapted for burning unscreened coals. 
In making comparative estimates, the 
cost of removing ash should also be 
included, since with unscreened coal 
the ash content will be greater. The 


fuel feed should be increased 6 to 7 in. 

A. The 560 F flue gas temperature 
is. not high, provided the boilers are 
operated at 150 per cent load or better, 
which for the 600-hp boilers means 
about 30,000 Ib per hr each. The 9 
per cent COg is not bad but if there 
is no objectionable smoke it should be 
increased to 10 or 11 or even 12. 

B. Aside from the fact that the fire 
does not burn even, it is a short fire. 
In fact I am surprised that an average 
of 9 per cent COg has been obtained 
with so much of the grate area inactive, 
The entire grate area should be cov- 
ered with live fire. Even though some 
of this fire goes in the ash pit, this 
loss will be more than made up by 
reduction of the stack loss. I attribute 
the uneven fire to the gates not being 
evenly opened. 

C. There can be no question but 
that the heads of the drums should 
be covered, leaving only the manholes 
bare. j 
Oak Ridge, Tenn. N. T. Per 
Coal Segregation Is to Blame, Says Stock 

THE DIAGRAM as submitted by J.S.R., 
page 106, February, 1944 issue, show- 
ing how one side of the fire on one of 
his chain grate stokers burns 4 ft to 
5 ft shorter than the fire on the 
other side, definitely indicates trouble 
due to coal segregation. As a result 
he is experiencing low COg and high 
combustible ash. The capacity of his 
boiler is also reduced. 
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Fig. |. Sketch by Arthur J. Stock showing 
how coal segregation can occur with screw 
conveyor 

J. S. R. does not describe how he 
gets his coal into his stoker hopper. 
This is probably done by either of the 
two means as shown in Figs. 1 and 2. 
Figure 1 illustrates a screw conveyor 
which puts the coal into his stoker hop- 
per from the right hand side. This screw 
conveyor is started periodically and 
when started the coal is probably 3 ft 
or 4 ft down in the stoker hopper. 
The first coal deposited in the stoker 
may form a pile over which the coarse 
coal rolls. As a result, there may be 


FLAT CHUTE 


STOKER 
+ HOPPER 


|—crrain GRATE 


Fig. 2. Stock's sketch showing how incorrect 
chute can cause segregation 
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Anything for piping systems 


eee Crane can supply it 


ROM single pipe fittings to complete piping 
systems, you stand a better chance of getting 
just what you need from Crane. For, at Crane 
you choose from the world’s largest selection of 
brass, iron, and steel materials for every piping 
service. 
In the installation below, for example, every 


advantages of this single source of supply—how 
it saves ordering time, simplifies maintenance 
and keeping of parts stocks. Consider the pro- 
tection afforded by undivided responsibility for 
all materials—especially when that responsi- 
bility is backed by Crane Co.’s 89-year leader- 
ship in the piping field. Are you getting these 


One Source of Supply... . One Responsibility for All Materials 


benefits now? CRANE CO., General Offices: 


item, pipe, valves, fittings, even studs, gaskets 
836 S. Michigan Ave., Chicago 5, IIl. 


and insulation, are from Crane. Consider the 


p 
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Processing Lines 
in Food Packing 
Plant 


One standard of quality 


The whole system is more dependable because of the adequate 
standard of quality in every part. Look at Crane Quality through 
Crane Iron Gate Valves. Stronger body design resists line 
strains. Port openings are straight through, giving streamline 
flow. A deeper stuffing box lengthens packing life. Adequate 
power in the stem gives positive seating, while extra long guides 
keep disc travel true. 


VALVES ° FITTINGS ° PIPE 
PLUMBING ° HEATING *- PUMPS 
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considerable coarse coal on the left- 
hand side of the stoker hopper and 
practically nothing but fine coal on the 
right-hand side. 

Figure 2 illustrates another possible 
arrangement in which the stoker hop- 
per is fed with a flat chute, which 
receives its coal from the right side. 
Such a chute puts the coarse coal on 
the left-hand side and the fine on the 
right-hand side. An improperly op- 
erated weigh larry can produce the 
same result. With any of the above 
arrangements or with any other ar- 
rangement that segregates the coal in 
this manner the fire will burn short 
where the coarse coal is and long 
where the fine coal is. Where the fire 
burns short, the COe will be low and 
where it burns long, the combustible 
in the ash will be high. Hence 
efficiency and capacity are much re- 


NON-SEGREGATING 
COAL DISTRIBUTOR 


Fig. 3. Stock's sketch showing how correctly 
designed distributor prevents coal 
segregation 


Solution to this problem is to install 
a conical non-segregating coal distrib- 
utor as shown in Fig. 3. This coal 
distributor is designed to give a uni- 
form mixture of fine and coarse coal 
across the stoker hopper. This is the 
only stationary means that will accom- 
plish this result. With this distributor, 
COze should be higher and combustible 
in the ash should be lower. It should 
also be possible to burn slack coal satis- 
factorily. There would be a considerable 
cost saving with the finer coal. 
ArtHuR J. Stock 
Cleveland, O. Stock Eng’rg. Co. 
Answer No. 250 


How Stop Fuel Waste in 
This Unit Heater System? 


A GREAT MANY interesting comments 
have been received on this problem, first 
published in the February issue. The 
problem was to decide the best way to 
prevent frequent blowing down of boil- 
ers (and resulting fuel waste) caused by 
the fact that returns from unit heaters 
operating at 75-100 psi come back to 
vacuum pumps so hot that large amounts 
of cold water have to be fed into the 
condensate return lines, also the pumps 
have trouble handling the hot conden- 
sate. 

A number of engineers commenting 
on the problem feel that low pressure 
steam should be used in these unit heat- 
ers rather than high pressure steam. 
Others have pointed out that if high 


pressure steam 


is used, there is no 
need for the vacuum pumps and have 
shown how these pumps can be by- 
passed. 

In considering low pressure versus 
high pressure steam for the unit heat- 
ers, as we pointed out to H. E. S. in 
our original-reply to him, an important 
factor is the effect of steam pressure 
on the heating capacity of the heaters. 
This is emphasized particularly in the 
following comment. 

Effect of Steam Pressure on Unit 
Heater Capacity 

I wisH to comment on the interesting 
discussion under Answer No. 250 “How 
To Stop Fuel Waste In This Unit Heater 
System”; particularly Edward W. Gray’s 
letter. 

Mr. Gray states the proper solution 
would be to supply steam at reduced 
pressure IF the lines are big enough 
for the steam volume required. There 
is another equally important “if” con- 
cerning heater capacity that is not cov- 
ered by Mr. Gray. The number of 
heaters installed and their capacities 
were no doubt, originally selected on the 
basis of the use of 75 to 100 psi oper- 
ating pressure. Attention should be 
called to the fact that the condensing 
(heating) capacity of the heaters is 
sharply reduced with decrease in pres- 
sure. For example, a heater having a 
rated output of 450,000 Btu per hr at 
75 psi steam will deliver approximately 
300,000 Btu per hr with steam at 2 psi. 
This constitutes a respectable decrease 
in heat output which cannot be over- 
looked. 

Specifically, the steam pressure can- 
not be reduced without augmenting the 
number of heaters if the inside temper- 
ature and building heat loss are to re- 
main constant. 

Baltimore, Md. Ropert K. Leticu 

Eprtor’s Note: Mr. Leilich’s point 
is well understood by heating engineers 
and has been thoroughly investigated. 
The results have been plotted and tabu- 
lated and, to reinforce Mr. Leilich’s com- 
ment, we give here a few typical values 
taken from Table 1, pages 430 and 431, 
ASH&VE Guide, 1943. 

Taking standard conditions to be 2 psi 
gage steam pressure and 60 F tempera- 
ture of air entering the unit heater, the 
rating of a heater is called unity or 1.00. 
The table gives constants by which the 
rated capacity at standard conditions is 
to be multiplied to get the capacity at 
any steam pressure and entering air tem- 
perature. For example— 





Steam Pressure Temperature of Enter- 
psi gage ing Air, Degrees F 


60 F 90F 


0.956 0.739 
2 1.155 1.000 0.782 
10 1.290 1.131 0.908 
20 1251 1.024 
50 A 1.498 1.262 
75 : 1.635 1.392 
100 1.749 1.502 


As Mr. Leilich rightly points out, 
this question of the heater capacity must 
be taken into account in any discussion 
of this problem. This point is also 





40F 
0 1.110 








mentioned by William T. Estlick, N. T, 
Pef and one or two other men. 

Yeates Suggests a Two-Stage Unit 

Heater Hook-up 

A PLANT with a 100 per cent heating 
load offers an opportunity to operate at 
very high efficiency, but to accomplish 
this result both design and operation: 
must be good. In this case the engineer 
is struggling along the best he can with 
the installation he is given to operate. 

The main advantage to be obtained 
by operating on low pressure would be 
a lowering of condensate temperature, 
preferably below flash temperature at 
the vacuum pump. Changing to low 
pressure would involve purchase and in- 
stallation of reducing valves and com- 
plete replacement of high pressure pip- 
ing with low pressure piping, large 
enough to handle the greatly increased 
volume of the steam. Costs and priori- 
ties would make the project unfeasible 
at this time. 

On this type of system, the use of 
vacuum pumps is “gilding the lily,” for 
a vacuum is difficult to maintain on high 
pressure return system and does not 
seem to exist at this plant. Lower the 
hot well if necessary, but pipe all re- 
turns direct to the hot well and eliminate 
the vacuum pumps. 

It is necessary to maintain return 
temperatures low enough at the hot well 
to prevent waste due to flash steam. This 
could be accomplished by providing a 
two-stage effect at the unit heaters. In 


‘each group of four heaters (approx.) 


one could be cut out and the trapped re- 
turns from the three heaters discharged 
through the fourth heater. The second 
stage heater could be piped direct, to 
the return line without trapping. The 
latent heat of flash steam and the ex- 
cessive sensible heat of the condensate 
could then be salvaged from waste and 
a comfortable hot well temperature 
maintained. All piping involved is un- 
insulated and of relatively small size 
and is obtainable under the priority 
system. 

San Francisco, Calif. ARTHUR YEATES 
Coughlin Advises Low Pressure, or Using. 
Part of Returns in Radiators 

IN THIS question you do not explain 
whether or not the exhaust steam from 
the vacuum and feed pumps is used for 
heating or returned to the feedwater 
tank or let out into the out-of-doors. 
However, I do not agree with the oper- 
ating engineer in his idea that the plant 
cannot be heated on low pressure steam. 
Provided all piping is installed properly, 
it also does not seem that it is good 
engineering practice to carry high pres- 
sure steam to run vacuum and feed pumps 
just for heating purposes. 

I would suggest a good quality re- 
ducing valve placed on the main header 
and connected to the heating header; 
then by careful observation, the pressure 
can be cut down to the proper value 
to insure proper heating. It is also not 
good practice to introduce raw city water 
into the- system due to its chemical ef- 
fects on the boilers and piping. One. 
other method he might*try is to take | 
the returns from about two-thirds of 
the unit heaters farthest from the boil- 
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T'S ONE THING to win skirmishes in 
g the endless war against high steam 
costs. It’s quite another to find the win- 
ning tactics that rout fuel waste and high 
costs — that make them stay licked. 

That's exactly how numerous execu- 
tives—shrewd strategists—are winning 
on the boiler-room front: by utilizing 
Automatic Combustion Control. Hays 
Combustion Control electrically oper- 
ated, measures every combustion fac- 
tor, records every variation, instantly 
corrects those variations. It’s simple, 


“<he nan “STAY LICKED’ 


error-proof — AUTOMATIC. 

With plant capacities straining to 
meet war materiel needs, with new 
equipment barred, with man-power re- 
stricted, many plants have found Hays 
Combustion Control ideal and practical. 
It saves man-hours, works tirelessly, 24 
hours a day . . . gets the utmost effici- 
ency—cuts operating costs. 

Smart tactics: send now for the Hays 
Combustion Control Catalog full of use- 
ful steam-power data, “‘must’’ literature 
for industrial strategists. 


THE MODERN SYSTEM J2 Electrical 


THE HAYS CORPORATION 


MICHIGAN CITY, IND. 
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ers and pipe it into radiators nearest 
to the boilers, using them as hot water 
units. Thus he should not have to use 
very much makeup water once the sys- 
tem was balanced. 

As to flooding of the boilers, it 
seems to me that the man in charge is 
very much at fault that he does not 
keep better watch of his feed pump ad- 
justments. However, there are probably 
more angles to his woe that he has over- 
looked in his very brief description of 
his troubles. 

Binghamton, N. Y. W. R. CouGHLIN 
Answer No. 252 


What Will Happen to the 
Megavars—and Why? 


In THE March issue, R. F. L. asked 
what would happen, in the system shown 
in the accompanying sketch, to the 
megavars or reactive kva of the syn- 
chronous condenser if the field strength 


BUS 
FIELD 
| VOLTAGE 
CIRCUIT = 
? ~ Wn SYNCHRONOUS 
CONDENSER 


EXCITER GENERATOR 
Sketch of R.F.L.'s generator and synchron- 
ous condenser connections. How would gen- 
erator field manipulation affect condenser 

megavars? 
of the generator is adjusted to make 
the generator reactive kva leading in- 
stead of lagging. 

Here is a discussion of it that ar- 
rived in time for this issue. Others 
came in just too late for it, including 
some vector analyses of the conditions. 
These will be published soon, possibly 
as a separate article in P. E. & E. 
Conditions in System Including Two 
Synchronous Machines 

Stnce R. F. L.’s question is stated in 
terms of megavars it may be well first 
to explain the meaning of this term for 
the benefit of readers who may not be 
familiar with it. One megavar equals 
1000 kilovars and “kilovar” is a term 
adopted in recent years and meaning 
the same as “reactive kilo-volt-amperes” 
or “reactive kva”. Thus one megavar 
equals 1000 reactive kva. In conformity 
with more common practice, the term 
“reactive kva” will be used hereinafter. 

In R. F. L.’s plant, a generator and 
a synchronous condenser are connected 
in parallel on a common bus from which 
power is distributed to the load. The 
generator furnishes the kilowatts re- 
quired by the load while the lagging re- 
active kva required by the load is 
furnished partly by the generator and 
partly by the synchronous condenser. The 
reactive kva supplied by the synchronous 
condenser is ordinarily read on switch- 
board instruments as leading reactive 
kva flowing from the bus to the syn- 
chronous condenser. But, for more 
convenience in discussion of flow of re- 
active, it may preferably be referred to 
as lagging reactive kva flowing from the 
synchronous condenser to the bus. At 
the bus, the lagging reactive kva from 
the synchronous condenser joins with 
the lagging reactive kva from the gen- 
erator to comprise the total lagging 
reactive kva required by and flowing 











into the load. 

Using the term “reactive kva” instead 
of “megavar” and referring to only 
lagging reactive kva as suggested above, 


R. F. L.’s question becomes “What would — 


happen to the synchronous condenser, as 
far as the amount of lagging reactive 
kva delivered by it to the bus is con- 
cerned, if the field strength in the 
generator is reduced to a value at which 
lagging reactive kva flows from the bus 
into the generator instead of from the 
generator to the bus ” 

Before reducing the generator field, 
the lagging reactive kva delivered by the 
synchronous condenser to the bus would 
be the difference between the total lag- 
ging reactive kva required by the load 
and the amount of lagging reactive 
kva delivered by the generator to the 
bus. After reducing the generator field 
the lagging reactive kva delivered by 
the synchronous condenser to the bus 
would be the total lagging reactive kva 
required by the load plus the lagging 
reactive kva flowing from the bus to the 
generator. 

As a result of the reduction in 
generator field mentioned in R. F. L.’s 
question, the reactive kva (or megavars) 
on the synchronous condenser would be 
increased by the amount of lagging re- 
active kva previously delivered by the 
generator plus the amount of lagging 
reactive kva received by the generator 
after reduction of its field strength. 

The amount of lagging reactive cur- 
rent flowing from the bus into the 
generator is part of the total lagging re- 
active kva flowing from the synchronous 
condenser to the bus and constitutes 
a circulating current between the two 
machines, which adds to the losses and 
heating of both machines and produces 
no useful result. Such a condition is 
obviously undesirable and could not be 
considered a normal condition. How- 
ever, shifting all of the lagging reactive 
kva to the synchronous condenser and 
operating the generator at zero reactive 
in order to carry a maximum kilowatt 
load on the generator may be desirable 


at times of heavy load, provided the 


synchronous condenser has sufficient ca- 
pacity to carry all of the lagging re- 
active kva required by the load. 

The total lagging reactive kva re- 
quired by the load is normally divided 
between the two machines in proportion 
to the amounts of field current applied 
to the respective machines. All or part 
of the lagging reactive kva load on one 
machine may be shifted to the other 
machine by reducing the field current on 
the first machine or increasing the field 
current of the second machine or both. 
Since the bus voltage is proportional 
to the combined excitation of the two 
machines, reduction of the field current 
of one machine must be accompanied 
by increase of field current of the 
other machine if the bus voltage is to 
be kept unchanged. 

To maintain constant bus voltage, the 
total combined excitation of the two 
machines must be varied in proportion 
to variation in the total lagging reactive 
kva required by the load. This is auto- 
matically accomplished by voltage regu- 


FIELD CURRENT 
6250 KVA TURBO 


FIELO AMPERES IN% 
OF NO LOAD VALUE 


ARMATURE CURRENT OR KVA INYe OF F.L. VALUE 


RATED Kw 


RATEO kw 


FIELD AMPERES ING 
OF VALUE AT.RATED KW 1OPF 


° so 75 100 
INTO GEN. OUT OF GEN. 
LAGGING RKVA IN % OF RATED KVA 
Curves showing conditions in system includ- 
ing two or more synchronous machines, illus- 
trating discussion by Robert E. Burlingame. 
Top—curves for 6250-kva unit from Fig. 42, 
page 652, Standard Handbook for Electrical 
Engineers, 7th Ed. Middle and bottom— 
curves derived from top curves 


lators or is effected by manually adjust- 
ing field current to maintain constant 
voltage. If shifting of lagging reactive 
kva from one machine to the other is 
carried beyond the point where one 
machine carries zero reactive, there will 
be a reversal of lagging reactive kva 
flow in that one machine, so that the 
condition described in R. F. L.’s question 
will be obtained. 

The generator field current in 
R. F. L’s plant is manually adjusted 
and consequently the generator will carry 
a fixed amount of lagging reactive kva 
as long as no readjustment of field cur- 
rent is made and the bus voltage does 
not change. The remaining part of the 
lagging reactive kva required by the 
load is carried by the synchronous con- 
denser and will vary in accordance with 
variation in the total lagging reactive 
kva required by the load. The syn- 
chronous condenser has a voltage regu- 
lator whereby its excitation will be 
automatically varied, so that its excita- 
tion plus the fixed excitation of the 
generator will always add up to a 
total excitation which will produce the 
bus voltage for which the regulator is 
adjusted. As the total lagging reactive 
kva required by the load varies, the 
excitation on the synchronous condenser 
will thus vary so that, under normal op- 
erating conditions, the lagging reactive 
kva on the synchronous condenser will 
always be the difference between the 
total required lagging reactive kva and 
the fixed amount of lagging reactive kva 
furnished by the generator. 
Minneapolis, Rogert E. BuRLINGAME 

Minn. 
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stat—the boiler water level responsive 
element of more than 65,000 COPES 
Feed Water Regulators. 

Aggressive research for 35 years has 
failed to uncover any other device as ideal 
for the purpose. 

True, many mechanical improvements 
have been made. Frequently there are 
new adaptations to solve specific problems. 
Several styles are available for different 
types of COPES Regulators. But funda- 


le represents the COPES Thermo- 


in water level, the tube must contract. This 
movement, amplified by the lever, operates 
the feed water control valve either by 
direct mechanical transmission or by pilot 
valve fluid transmission. 


Outstanding Advantages 
1. SIMPLE. Just an alloy tube and 
lever. No floats, stuffing boxes, pressure 
chambers, liquid charges, fins, orifices, or 
concealed parts. 
2. DEPENDABLE. Utilization of an un- 





eT TTT 


@ Hiustrating how the 
Thermostat is utilized 
with one type of 
COPES Feed Water 
Regulator—in this in- 
stance, a direct oper- 
ated single element 


water level control. 





mentally the COPES Thermostat is still 
unchanged and unequalled. 


How It Operates 

An inclined metal tube is mounted 
between two channels of a rigid steel frame. 
One end of the tube is anchored to the 
frame; the other end is attached to an 
angle type lever. 

The interior of the tube is connected to 
the boiler drum similar to a water column, 
steam filling the upper part, and water the 
lower part. Corresponding water levels al- 
ways exist in the tube and the boiler. 

The water filled part of the tube is 
telatively cool due to radiation. Therefore 
when the water level lowers, permitting 
more hot steam to enter, the average. 
temperature of the tube increases. The 
tube must expand. Conversely, with a rise 





breakable natural law without structural 
complication. 

3. FULLY AUTOMATIC. Repeats per- 
formance continuously without periodic 
attention. 

4. POWERFUL. Recall your own experi- 
ences with the tremendous forces developed 
by expansion and contraction. 

5. RESPONSIVE. Grasp a pipe and 
shoot live steam into it. How quickly will 
you let go? Tests prove the COPES Ther- 
mostat responds to level changes 5 to 8 
times faster than other devices. 


6. ACCURATE. Minute changes in water 
level cause the tube to react as if by 
micrometer adjustment. All movement is 
transmitted smoothly with no lost motion, 
since working parts are kept in tension by 
weight or spring loading. 


7. STURDY. Built to withstand use and 
abuse. 

8. LONG-LIVED. Usually outlasts the 
boiler. é 

9. NON-FOULING. No fins to catch dust 
or dirt. Condensate keeps interior clean 
and scale free. 

10. ADJUSTABLE. Nuts at the fixed end 
of the tube permit easy adjustment of water 
level setting with the regulator in service. 

11. ADAPTABLE. Performs indoors or 
outdoors with climatic temperature from 
—40° to +110°F. Available in all pressure 
standards and several types to meet space 
requirements of any installation on land 
or sea. 


Assures Superior Results 

The superiority of the COPES Ther- 
mostat is just one important reason why 
COPES Feed Water Regulators provide 
the maximum of Safety and Economy. 

Why not consider COPES for your 
boilers? A free survey, gladly made by our 
engineers at your invitation, may point 
the way to substantial benefits. 

For detailed information on COPES Feed 
Water Regulators, write for Catalog 12-41. 


NORTHERN EQUIPMENT CO. 


542 GROVE DRIVE « ERIE, PENNSYLVANIA 





Feed Water Regulators « Liquid Level Controls 
Pump Governors ° Differential Valves * Reduc- 
ing Valves and Desuperheaters 
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BRANCH PLANTS IN CANADA, ENGLAND 
REPRESENTATIVES EVERYWHERE 
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Formulas for Determining Current 
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R= RESISTANCE IN OHMS 


X= INDUCTIVE REACTANCE IN OHMS = 2TIfL 


Xc= CONDUCTIVE REACTANCE IN OHMS = ——— 
: a raniie 

Z = IMPEDANCE IN OHMS 

| = CURRENT IN AMPERES 

E = IMPRESSED VOLTAGE IN VOLTS 


The formulas and diagrams shown on this chart will be 
found useful in alternating current wiring calculations. It 
is simple enough to calculate the current in a direct cur- 
rent circuit if the voltage and the resistance is known by 
the simple application of Ohm's Law but Ohm's Law does 
not hold for alternating current circuits except where the 
circuit contains only resistance. When inductance or 
capacity is present in alternating current circuits Ohm's 


in A-C Circuits 






































J = FREQUENCY 
L= INDUCTANCE IN HENRYS 
C= CAPACITY IN FARADS 


Law has to be modified to take account of the inductive 
and capacity reactances. The diagrams, above, show a 
number of circuits with various combinations of resistance, 
inductance and capacity together with the proper formulas 
for calculating the current. These formulas and diagrams 
are abstracted from Volume | of Maintenance Hints pub- 
lished by Westinghouse Electric & Mfg. Co. 
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Diesels of New Design 
by Hendy 

(Continued from page 102) 
tubing. Pyrometer thermocouples 
are located at the lower sides of 
each exhaust outlet. Cylinder-head 
water thermometers are also pro- 
vided. 

Bearings and Lubrication 

The large-diameter crankshaft 
may be either a solid steel forging 
or a hollow alloy casting. The 
forged steel crankshafts are drilled 
for force-feed lubrication to con- 
nection-rod and wrist-pin bearings. 
Alloy cast crankshafts are for lu- 
brieation to rod and pin bearings. 

By a unique design, full bear- 
ing area is obtained on the upper 
side of the connecting rod and 
lower part of main bearings. The 
main bearings are centrifugally 
east, babbit-lined, steel-backed type. 
Each bearing is easily removed 
without disturbing crankshaft or 
other bearing caps. The center 
main bearing is 6% in. long, with 
others 45% in. long. All are 9 in. 
diam. 

Two main bearings are located 
at the flywheel end of the crank- 
shaft. Between them is the cam- 
shaft and governor driving gear. 
The camshaft drive chain is in 
two sections, of which the first con- 
nects the driving sprocket and the 
shaft of the chain-adjustment as- 
sembly, and the second goes from 
the chain-adjustment assembly to 
the camshaft. Uniform tension can 


Fig. 3. Cross-section, end view, cut-away 
showing further details of construction 


- ings. 


be maintained 
timing. 

Oil cooling reduces the weight 
and operating temperatures of 


without altering 


light-weight cast Meehanite pis- © 


tons, which contributes to longer 
ring and liner service and reduced 
oil consumption. Pistons have 
deep ribbing on the underside of 
the head. Bronze wrist-pin bush- 
ings are pressed into pistons. 

Connection rods are forged 
steel, with small ends fitted with 
removable hard-alloy bronze bush- 
Big ends have removable 
split babbit-lined bearings. Caps 
are held to the rods by four alloy 
steel bolts. Rods are drilled for 
force-feed lubrication of wrist pins 
and to provide the oil for piston 
cooling. 

Full pressure lubrication is 
used with a scavenging pump to 
remove oil from the crankcase to 
an external reservoir, and a sep- 
arate pressure pump to supply oil 
from this tank through a header to 
the main bearings and through the 
drilled crankshaft to rod bearings 
and pistons. Camshafts, rocker 
arms, accessories and other parts 
are supplied by individual lines. 

A positive automatic system of 
lubrication is provided which 
takes away the dangers of manual 
lubrication and prevents dilution. 
A positive oil supply is provided 
by the main lubricating system. 
Main bearing, crankpin bearings 
and piston pins receive a contin- 
uous supply of oil. This is aug- 
mented by a secondary system 
which provides oil for the rocker- 
arm pivot, rocker-arm bearings, 
ball joints and cam followers. 


Starting Mechanism and 
Speed Control 


Each cylinder is provided with 
an air starting valve, to which air 
is admitted by a corresponding 
pilot valve driven by the camshaft. 
Air requirements are cut to a 
minimum by this method. The 
cage-type relief valve is so designed 
that it can also be used as a com- 
pression release through manually 
operated cam action that opens the 
valve. Provision is also made on 
each relief valve for attachment of 
a pressure indicator. 

Speed is regulated by a me- 
chanical or hydraulic governor. On 
marine models, the entire speed 
range is governor controlled. The 
governor drive is through gears 
from the flywheel end of the en- 
gine. Starting and operating con- 
trols are centralized at the gage 
board, where reversing mechanisms 


« 


Fig. 4. View of dual valve mechanism 


for marine engines are also lo- 
cated. The gage board has tach- 
ometer, fuel, lubricating-oil and 
air-pressure gages and pyrometer. 
For power take-off, a friction 
clutch is provided as_ optional 
equipment, at opposite end of en- 
gine from flywheel. Power up to 
20 per cent of the rated horsepower 
may be taken from this clutch. 
In marine installations, both 
direct and reduction-gear drive 
models have Timken marine thrust- 
bearings, force-feed lubricated from 
engine, and built either as integral 
parts of the engine or reduction 
gear. Hendy planetary-type re- 
duction gears or Farrell-Birming- 
ham continuous-tooth single reduc- 
tion gears are available as option- 
al equipment. A flexible coupling 
is provided between the flywheel 
and reduction gear in either model. 


Preventive Motor 
Maintenance 


’ RuLes For preventive mainte- 
nance suggested by the Reliance 
Electric & Engineering Co. have 
been condensed almost to the brev- 
ity of the ‘‘stop, look and listen”’ 
so familiar at railroad crossings. 
Certainly the next thing to it, the 
maintenance suggestions made con- 
sist of four admonitions— 

LOOK — For oil, water, cool- 
ants, ete., that may be dripping or 
splashing onto windings . . . oil 
leakage from bearings . . . oil 
ring turning . .. poor commuta- 
tion (on d-c) . loose springs 
on brushholders . . . obstructions 
to ventilation. 

LISTEN — For slipping belts 

noise due to loose pulleys, 
gears, couplings . . . noise due to 
rough commutator. 

FEEL—For abnormal heat... 
vibration . . . condition of com- 
mutator. 

SNIFF — For overheated in- 
sulation . . . injurious fumes. 
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FORGED WELDING FITTINGS are strong, uniform, tacturing process/1s exclusive with TUBE TURNS. 
enduring. Tube Turns method of forging seamless TUBE-TURN welding fittings withstand extreme 
eel tubing over curved expanding mandrels, thus velocities, high pressures and corrosive wear better 
distributing metal evenly around the walls, makes because they are TUBE-TURNS’ forgings! Send for 
fittings still stronger, still more dependable. Metal catalog and engineering data book No. 111. 

structure is more dense and close-grained — finer even TUBE TURNS (Inc.), Louisville, Kentucky. Branch 
then that i” din hi gh qu ality ees < ubing Seon Offices: New York, Chicago, Philadelphia, Pittsburgh, Cleve- 


: ‘ land, Dayton, Washington, D. C., Houston, San Francisco, 
which TUBE TURN fittings are made. This manu- Seattle . . . Distributors located in all principal cities. 








TUBE-TURN 
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Midwest Power Conference 
Views Progress 


Attendance exceeded all previous records; utility 
load predictions revealed; problems of operator 
discussed; interest shown in electronic controls 


N APRIL 13 and 14 time was 
taken by more than 2000 en- 
eineers of various types interested 
in power development and its in- 
dustrial uses to attend sessions of 
the Midwest Power Conference, 
and to learn of recent progress in 
the field and future possibilities. 
Attendance this year was the larg- 
est in the history of the Confer- 
ence which is now directed by 
Stanton E. Winston of the Illinois 
Institute of Technology and spon- 
sored by nine midwest universi- 
ties and colleges with the cooper- 
ation of the principal engineering 


societies represented in the mid- - 


west area. 
The scope of the program was 
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broad in the sense that papers 
dealt with nearly every phase of 
the power industry, yet the treat- 
ment of the subjects got down 
into details in a way designed to 
be helpful to the scientist, the de- 
signer, the engineer and the plant 
owner. Several papers dealt with 
the power industry in general, 
others with steam power, Diesel 
power, electrical equipment, fuels, 
maintenance and purely scientific 
problems. No attempt will be 
made in this general report of the 
Conference to abstract or even 
brief the papers presented, for all 
the papers on the program have 
points of interest to engineers in 
the power field and will appear in 
full in the Proceedings of the Con- 
ference. Readers, however, can 
get an idea of the character of 
the papers presented from the ac- 


ecompanying list of subjects and 
the brief outlines accompanying 
them. Comprehensive abstracts of 
several of the most important pa- 
pers will be published in later is- 
sues of PowER PLANT ENGINEERING. 
Power Industry Today and Tomorrow 

With nearly 70 per cent of the 
power used in industry supplied 
by electric utilities and the war 
industries requiring over 40 per 
cent of all the utilities’ output, the 
country has climbed the hill to the 
point of maximum war produc- 
tion. It is now time, in the opin- 
ion of A. D. Bailey, assistant to 
the vice president, Commonwealth 
Edison Co., that “with the end of 
the war approaching in the not 
too far distant future, and recog- 
nizing conditions as they are, the 
electric utilities must now look 
forward to the years to come 
when this war activity will cease 
and when industry and civilian 
life itself will get back to a nor- 
mal peace time basis.” 

More machinery and more 
power, he contends, will be re- 
quired to increase the output of 
the industrial worker above pre- 
war levels and thus continue to 
raise our standard of living. The 
horsepower per worker in fac- 
tories nearly doubled in the twenty 
years from 1919 to 1939. The war 
has given a tremendous impetus 
to this increase of power and out- 
put per individual. The index of 
industrial production has riséh 
from about 130 to 250 from July 
1940 to 1944 while the number 
of workers in industry has in- 
creased only from 28.6 million to 
32.7 million. 

Estimates of the probable trend 
of sales of electric power in the 
immediate postwar period made 
by electric utilities throughout the 
country all indicate some drop in 
kilowatthour output during the 
conversion period immediately fol- 
lowing the war due to low indus- 
trial use while converting to peace 
time products. One of the most 
optimistic estimates shows that 
the kilowatthour output in the 
third postwar year will be greater 
than in 19438, another anticipates 


a drop of 18 per cent below the 
1948 figure with a slow recovery, 
An estimator for the entire nation 
is so pessimistic that he predicts 
a drop of 22 per cent below 1943 
in the first year and a further 
drop of 6 per cent by the end of 
the third year, after which a 
steady recovery is predicted. 


Government action has neces- 
sitated careful and continuous 
study of trends in loads which 
have been divided into five class- 
es: rural, residential, commercial, 
industrial and railroads. The 
plans of all classes of users are 
being studied to indicate load 
trends in the postwar period. The 
studies of the Commonwealth Ed- 
ison Co. point to a complete load 
recovery in the third year after 
the war, according to Mr. Bailey. 


As director of the WPB’s of- 
fice of war utilities, J. A. Krug, 
who addressed those at the All 
Engineers’ Dinner, has had inti- 
mate contact with the use of 
power for producing war mate- 
rials, controlling not only dis- 
tribution of power to the various 
industries, but the allocation of 
power equipment to the various 
power plants throughout the coun- 
try. He spoke of electric power 
as a universal need in industrial 
plants which are now heavily en- 
gaged in producing equipment for 
the mechanized war in which we 
are engaged. High praise was 
given to the private utilities for 
the cooperation given the Govern- 
ment in its efforts to prevent a 
shortage of power for any essen- 
tial industry. The utilities helped 
to conduct surveys of power re- 
sources, estimate power require- 
ments of war industries, conduct 
power pools, schedule mainten- 
ance work, carry through con- 
servation programs and in every 
way possible support the work of 
the WPB to the end that power 
supply has never failed to keep 
pace with war production. 


He is of the opinion that plans 
for the future should include 4 
study of the industrial: facilities in 
the areas surrounding power in- 
dustries, that attention should be 
directed toward mass distribution 
of electric appliances at low cost 
to the public, and that cooperative 
planning should be developed be- 
tween power men, industry and 
Government agencies to make cer- 
tain that electricity is practically 
applied to its various possibilities 
in industry, commerce and in the 
home. 
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ae Irrigation transforms the dusty desert into orchards g-,4% 
s: arene or gardens. But irrigation means far more than simply | y 
a pouring water into the wilderness. The scientific study of soil @@m ° 
i conditions, climate, chemicals and other related factors 
makes all the difference between failure or fruitfulness. 


IN THE INDUSTRIAL PLANT 


BIRD-ARCHER 


IS PREPARED TO RENDER 
COMPLETE MODERN and SCIENTIFIC 


WATER CONDITIONING SERVICE 


FOR STEAM OR PROCESS REQUIREMENTS 


Consultation without obligation — write us. 


THE BIRD-ARCHER co. 


NEW YORK 17, N. ¥. © CHICAGO 11, ILL. ¢ PHILADELPHIA 40, PA. °¢ MONTREAL, CAN. 


“SURVEYS e PLANT STUDIES a CONSULTATIONS e TREATMENTS 
PLANT DESIGN e SUPERVISORY SERVICE e LABORATORY SERVICE 
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Steam Power 

Without question, steam power 
still maintains first place in the 
field of power generation and 
many problems remain to be 
brought to a completely satisfac- 
tory solution. From the economic 
standpoint, manufacturers and 
some users are giving study to the 
development of standard designs 
of turbo-generators in the hope 
that by following these standards 
the cost of these units can be ma- 
terially reduced and at the same 
time maintain operating efficiency. 
The pros and cons of the econtro- 
versies which are taking place in 
the discussion of this proposed ac- 
tion’*were brought out by M. S. 
Oldacre and took the form of a 
progress ‘report without an ex- 
pression of definite conclusions. 

The difficulties encountered 
with priming and carryover are 
as old as boilers, and they still 
persist, though in lesser degree 
and modified form. Study of the 
problem has been renewed as a 
result, more than likely, of in- 
ereased boiler loads in war pro- 
duction plants. The operator can 
do a lot to prevent this trouble 
and when it does occur it is his 
headache. 

Corrosion is the principal de- 
structive force at work in power 
plants and metallurgists are work- 
ing with various phases of the 
problems involved. At this con- 
ference there was considerable in- 
formation given regarding meth- 
ods of corrosion and inhibition 
which should clear up some of 
the troubles with piping and con- 
denser tubing. 

In the electrical field, trans- 
formers were given some much 
needed attention, since in recent 
years many developments have 
taken place not only in design but 
in installation which have in- 
creased the operating efficiencies 
and lengthened the life of trans- 
forming equipment. Some things 
are also being found out about 
the deterioration of insulation 
used in transformers which the 
operators should know about. 
The developments along this line 
are well worth following. 

Although the older methods of 
control by means of electrical 
currents are well understood by 
power engineers, their application 
is not as general as many would 
like to see and every year new 
applications come into being 
whieh recently have helped to re- 
lieve the manpower situation. In 
addition to the older types of con- 


Papers Presented at Midwest Power Conference 


Postwar Planning of the Nation’s Power 
Supply—A statistical survey of utilities’ 
loads and capacities with projections into 
immediate postwar period, backed by data 
on services to various fields—By Alex D 
Bailey, assistant to vice president, Com- 
monwealth Edison Co. 


Necessity for Research on Combustion 
Rates and Ash Behavior—Present methods 
of burning solid fuels are outlined, fur- 
naces and boilers given consideration, 
present rates set by ash troubles and in- 
complete combustion, development of in- 
struments needed to measure local fur- 
nace and fuel bed conditions—By A. R. 
Mumford, Combustion Engineering Co. 


Review of Experimental Stress Analysis 
Methods — Description of experimental 
stress analysis instruments and equipment 
and methods of use as exemplified in 
modern scientific laboratories— By C. O. 
— Armour Research Founda- 

on. : 


Progress Towards Standardization of 
Turbo-Generators for Central Station Serv- 
ice—Report of progress which has been 
made by society committees working with 
manufacturers and users; statement of 
problems encountered and reasons for de- 
cisions made. Paper not released for pub- 
lication.—By M. S. Oldacre, Commonwealth 
Edison Co. 


Causes and Prevention of Boiler Prim- 
ing and Solids Carryover—Discussion of 
factors which cause entrainment of boiler 
water, and its attendant salts, in saturated 
steam leaving boiler drum, and methods of 
correction; carryover reduced by reducing 
boiler load and —? of load changes, 
by maintaining proper boiler water condi- 
tions, by providing satisfactory automatic 
feedwater and combustion regulation, by 
installing modern steam separating and 
purtying equipment in the boiler drum.— 

y W. H. Rowand, Babcock and Wilcox Co. 


Maintenance Systems — Comprehensive 
description of a specific planned mainte- 
nance system from its inception to figures 
on manhours required for certain jobs; 
management of system stressed.—By Wm. 
A. Perry, Inland Steel Co. 


Corrosion as a Factor in Piping Main- 
tenance—Special reference given to the 
physical effects of fluid flow and other fac- 
tors as closely allied to engineering as to 
chemistry: consideration given to corrosive 
effects of water, steam and other industrial 
liquids and gases upon metals used for 
piping.—By L. G. Vande Bogart, Crane Co. 


Modern Transformer Developments and 
the Economic Trend—Design and installa- 
tion methods recently employed to reduce 
initial costs and operating losses of modern 
power and distribution transformers; par- 
ticular reference given to cooling methods. 
—By J. K. Hodnette, Westinghouse Elec- 
tric & Mfg. Co. 

Deterioration of Insulation in Oil Im- 
mersed Transformers—F actors affecting de- 
terioration of insulation were enumerated ; 
air or oxygen in oil is harmful, water like- 
wise; effects of varnishes and resins dis- 
cussed ; 
improved materials are improving life of 
transformers.—By F. J. Vogel, Illinois In- 
stitute of Technology. 


Wartime Power Supply—A recital of 
measures taken by Government in cooper- 
ation with power industry to meet demands 
of war industries for electric power; limi- 
tations placed on plant construction; sur- 
veys of power resources; operation of power 
pools; services performed by barge power 
plants; war production never hampered by 

ower shortage.—By J. A. Krug, Office of 
War Utilities, War Production Board. 


modern eo methods and 


Place of Electronics in Power Genera- 
tion—An attempt to remove some of the 
mystery surrounding electronics and to 
clarify electronic methods; overeagerness 
should be avoided; proper application and 
Lap ag design of equipment will give q 
major place to electronics in power generat- 
ing field.—By J. D. Ryder, Iowa State Uni- 
versity. 

Corrosion Inhibitors—Corrosion may be 
stifled ay the addition of a corrosion inhi- 
bitor either to the alloy or to the corrosive 
solution; mechanism of protection explained 
chemically; effectiveness of nitrogen com- 
pounds, proprietary inhibitors, ois, salts, 
arsenic and antimony compared; mechan- 
ism of inhibition explained.—By Austin R. 
i and C. L. Bulow, Bridgeport Brass 


Future Role of Oil Fuels—Future status 
of crude supply remains indefinite; Diese] 
fuels cannot be considered separately; be- 
tween motor and Diesel fuels the refiner 
or marketer will decide in favor of gaso- 
line; sources of Diesel fuels; ignition qual- 
ity improvers; engines designed to operate 
on 45 octane number will find little, if any, 
trouble traceable to ignition—By Arch IL) 
Foster, Editor, The Oil and Gas Journal. 

Statistical Comparison of Fuels—Com- 
parison of proximate coal analysis is accom- 
plished by use of a statistical discriminant 
function developed by Fisher; prediction 
of coal heat value is made by use of linear 
ncons ad proximate oat easlvais.-By 

- D. Baten an . C. DeWitt, Michi 
State College. oa 

Developments in the Field of Control— 
Paper treats the control of power supplying 
motors, industrial heating, capacitors, re- 
sistance welding and the like; equipment 
covered includes control for shipboard in- 
stallation, aircraft and_ tanks, industrial 
service and electronic devices.—By E. H. 
Alexander, General Electric Co. 


Wew Applications of Mercury Arc Power 
Rectifiers—War stimulated development of 
electronic power equipment; production of 
aluminum, —e um, chlorine, and steel 
called for nearly 2,500,000 kw of converting 
equipment; needs permitted mass produc- 
tion of rectifiers; various types described 
and their ae indicated.—By W. E. 
Gutzwiller, Allis-Chalmers Mfg. Co. 

Trends in Power — Analysis — A 
unique treatment of history of power sys- 
tem development; period divided into 
Golden Age, Empirical Age, Renaissance 
and Economic Age; hitherto neglected ef- 
fects need to be understood and evaluated. 
Go” Miss Edith Clarke, General Electric 

0. 


Ice Melting Practice on 132 kv Lines-- 
Ice formation on lines may cause whipping, 
striking together, tripping out of a line, 
damage to steel towers; methods of mini- 
mizing effects; conditions leading to ice 
formation; calculation of currents required 
to eliminate ice; methods employed.—By 
H. A. Cornelius, Public Service Co. of 
Northern Illinois. 

Visualizing Heat, Magnetic and Electro- 
static Field Problems in Electrical Appar- 
atus—A mathematical treatise employing 
geometrically constructed figures to visu- 
alize energy flow in space or liquid.—By 
J. F. Calvert, Northwestern University. 

Evaporative Coolers for Diesel Engines 
—Basic facts about evaporative coolers, 

ow they work, factors influencing their 
selection, installation details—By illiam 
Goodman, Trane Co. 

Isolation of Vibration from Diesel Plants 
—Degree of isolation must be established; 
analysis of vibration disturbances must 
made; spring stiffness must be calculated 
and wpe of suspension selected; individual 
mountings must be designed.—By H. H. 
Fink, The B. F. Goodrich Co. 





trol, the application of electronic 
controls was given some discus- 
sion at the Conference with some 
emphasis on the danger of too 
great enthusiasm — expecting the 
impossible. Speakers advised en- 
gineers to study and thoroughly 
understand the principles of elec- 
tronic devices as the field is in 
its infancy. 

The term industrial control is 
applied to apparatus used to con- 
trol power supplying motors, in- 
dustrial heating, capacitors, re- 
sistance welding and the like. As 


indicated in the paper by E. H. 
Alexander, the electrical industries 
have concentrated their efforts on 
supplying instruments and controls 
for equipment used by the Army 
and Navy and the essential war in- 
dustries, the problems of which are 
in many instances much more se- 
vere than those formerly met in 
industry. Successful application in 
these new fields has pointed the 
way to many improvements that 
will, no doubt, be incorporated into 
the designs of control equipment 
for peace-time industries. 
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Motor-driven machinery | 
operate under conditions of extreme heat and 


humidity. For example, the motors on this wool- 
n air temperature 


of 100° F., w 80 per cent. 
e life of any 


Conditions like this wou 
ffective, performance-tested ven- 


motor lacking & 
tilation design. The double-end cooling system of 
the Tri-Clad motor helps offset the effects of high 
ambient temperatures common to heaters, dryers, 
and many ventilating-fan applications. in addi- 
tion, motor windings of Formex wire (Class .A in- 
sulation) are unusually long-lived under total 
temperatures (ambient plus rise) up to 194 F. For 
even higher temperatures, Class B insulation 


offers still greater protection. 
G-E Tri-Clad motors applied to Sargent back © 
washers af plant of the Southwell Wool . 
Combing Company, No. Chelmsford, Mass- 


Multi-Point Tests on 7R//cLAD Motors Tell 


Temperature Conditions Inside and Out 


Dozens of thermo-couples and ther 

posing at all vital points of this 

: japon ec reveal temperatures 

First soiled like thi nets ecu 
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the double-end Bathe st 

Now regular tests of Tri-Clad icone 

taken off the production line verif ‘ 

previously established caiuientamaa 

rise limits, and ability of ineaaahie 

go: ~~ to stand up. Continued research alon 
: 2557. the same lines, including operatio in 
SW, enclosures which restrict air flo wa 

points the way to further nati 

ments in the future. General Electri ' 

Company, Schenectady 5, N. Y. : 
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Every week 192,000 
z G-E employees purchase more than a million dollars’ worth 
s' we of War Bonds. 
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With American Industry, the March of Time 
has become a gallop. And in the power field 
there is an ever-growing demand for flow-con- 
trol equipment to handle higher and higher 
pressures and temperatures. 


As in every other branch of industry, POWELL 
Engineering has not only kept in step but has 
actually anticipated each new development. The 
result is POWELL’S complete line of Cast Steel 
Valves that ‘‘will do the job’? because POWELL 
performance is pre-determined. 


So why risk valve failures by installing valves that 
may not have been designed to meet your require- 
ments. Consult POWELL Engineering first. 


The Wm. Powell Company 
Dependable Valves since 1846 
Cincinnati 22, Ohio 
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Class 900-pound, 12-inch, Cast 
Steel Non-return Angle Valve, 
with welding ends. Toggle oper- 
ated. Powell Non-return Globe 
and Angle Valves are scientific- 
ally designed and engineered, 
with streamline bodies that pro- 
vide maximum flow area with 
minimum pressure drop. 


Class 900-pound, 10-inch, Cast 
Steel Non-return Angle Valve, 
with welding ends. Spur gear 
operated. Powell Non-return 
Globe and Angle Valves can be 
supplied in various sizes and for 
all pressure classes from 300- 
pounds to 2500-pounds, incl. 


The complete POWELL 
Line includes Globe, 
Angle, Gate, Check, ‘Re- 
lief, Y, Non-Return and 
other types of valves in 
bronze, iron, steel, pure 
metals and special alloys 
to meet the demands of 
all branches of Industry 
for DEPENDABLE 
FLOW CONTROL 
EQUIPMENT. 








Jopendable as Dawn... 











The type and amount of reagents 
required depend upon the complete 
laboratory analysis of your water sup- 
ply. The first service Dearborn per- 
forms for you is to make a thorough 
laboratory analysis of your boiler 
water, and treatment material is 
recommended on the basis of this 
particular laboratory analysis. 


Dearborn 


double safeguards 
your boilers 





Second, operating conditions are 
also taken into consideration in for- 
mulating a balanced treatment pro- 
gram for your plant. 

Experienced chemical engineering 
service is furnished, both in your 
plant and in the Dearborn laborator- 


SPREE. COR coep se 








ies, assuring uninterrupted operation. 

This combination service is abso- 
lutely dependable . . . dependable as 
the dawn! 

The Dearborn Engineer can initiate 
this service in your plant. He can 
invariably point outtreatment methods 
which may not only save you the cost 
of expensive boiler replacements but 
also be able to save you money on 
treatment cost. There’s a Dearborn 
Engineer nearby to serve you. 





DEARBORN CHEMICAL COMPANY 
Department F 


fa 310 S. Michigan Ave., Chicago 4, Ill. 


My VQeartorn 


TRADE MARK REGISTERED 





BOILER WATER 
TREATMENT 
AND SERVICE 
























Fairbanks improved U-Bolt 
all-iron and bronze-mounted 
gate valves meet the demand 
for an extremely rugged valve 
at low cost. 

They can be taken apart 
for inspection and cleaning 
by removing only two nuts. 
Large, accurately machined 
counter-bore in body prevents 
distortion when tightening 
nuts. 

Reversible double-taper, 
knife-edge wedge cuts through 
heavy fluids and sediment. 
‘When fully open wedge is 
entirely lifted from the line 
of flow. 

Relief slots insure drainage 
back into body and prevent 
clogging or freezing. 

Write for Catalog 42 and 
name of nearest distributor. 


THE FAIRBANKS CO. 
393 Lafayette St., New York 3, N.Y. 
Boston, Mass. Pittsburgh, Pa. 





Quality radition 
yy 


/ 
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@ Unit-type fuel-pump injectors 

@ Dual alloy-steel intake and exhaust valves 

@ Jet action cooling in cylinder head 

@ Cross-heads which eliminate side thrust from rocker arm 
Hydraulic tappets that eliminate valve adjustments in service 
Overhead-type camshaft 

Centrifugally cast, babbitt-lined, steel-backed bearings 
Double bearing at flywheel end 

Rigid steel engine bed 

Welded-steel cylinder block with sleeve liners 
Forged-steel or cast-alloy crankshaft 

Forged-steel connecting rods 

Oil-cooled cast-iron pistons 

Cage-type relief valve and compression release 

Improved type camshaft chain drive system 

Auxiliaries engineered to suit application 

Integral fresh-water cooling 

Positive, full-automatic lubrication 

Mechanical or hydraulic. governing 

Water-cooled exhaust manifold 


Starting and operating controls centralized at gauge board 


Friction clutch for power takeoff, as optional equipment 


For simplicity —long life — for modern design — 
look to Hendy ! 


JOSHUA. HENDY Division 


JOSHUA HENDY IRON WORKS 
Sat AR EN 








SUNNYVALE, CALIFORNIA 


utfalo » Chicago * Cincinnati » Cleveland « Detroit » New York » Philadelphia Pittsburgh » San Francisce « St. Louis » Washington + Los Angeles 
PO. . “we SS 
ay 4 _ 
VW 4 : ( onl 
“NS Pia — eat 
TURBO-GENERATORS REDUCTION GEARS STEAM TURBINES DIESEL ENGINES 


. 
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MASONEILAN 
CONTROLS 


Help the Power Industry Meet 
Heavy Power Demands 








ODAY, power plant engineers are doing a great job in 
meeting the peak-load demands required by war indus- 
tries ... And in hundreds of plants, Masoneilan Control 
Equipment—such as pressure regulators, temperature control- 
lers, flow meters, indicators and recorders—is helping by pro- 
viding accurate, reliable and dependable control under all 
operating conditions. 

A portion of our equipment is now available for mainte- 
nance and replacement for other than war industries. Write 


for information and catalog 71. 





MASON-NEILAN REGULATOR COMPANY 


1207 ADAMS STREET, BOSTON 24, MASS. 


New York Philadelphia Pittsburgh Toledo Chicago Tulsa Atlanta St. Louis Houston 
Los Angeles San Francisco Mason Regulator Co. of Canada, Ltd., Montreal, Canada 
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Why that sensitive turbine B. 
needs this better turbine oil 


TT GOVERNOR mechanism of a steam 
turbine is as delicately balanced as a 
finely made watch. Yet the oil that lubri- 
cates this sensitive turbine part must also 
be able to withstand the high speeds and 
pressures encountered in lubricating the 
main and thrust bearings. 

It is under these extreme operating con- 
ditions that ordinary turbine oils break 
down. They oxidize rapidly . . . develop 
rust. If the oil’ does not have the proper- 
ties to resist oxidation and prevent rust, 
you have trouble on your hands. 

Rust, which may either be formed in 
the governor or carried into it by the oil, 
gets into the delicate mechanism, causing 
it to stick. And when an oil oxidizes it 
may form lacquer and sludge which in 
turn “gums up” the governor. 

These are the problems Shell Engineers 
licked when they perfected Shell Turbo 
Oil. Developed expressly for turbine use, 
Shell Turbo Oil has superior oxidation 
stability as well as the ability to prevent 
rust, Drain and clean your turbines...then 
change to Shell Turbine Oil and you'll 
soon see why it was the first of its type to 
be approved as meeting rigid U. S. Navy 
specifications. 

# x * 


Get the full details from your Shell man 
today. Write Shell Oil Company, Incorpo- 
rated, 50 W. 50th St, New York 20, N.Y., or 
100 Bush Street, San Francisco 6, California. 


Oi i 




















Fig. 89 
Bronze Globe Valve 
with Renewable 
Composition Disc 








You will find that these valves operate easily ... close 
tightly . . . give dependable, lasting service. Fig. 89 illus- 
trated is typical of Kennedy Bronze Globe Valves...strong 
...- designed to speed-up piping jobs...simplify operation 
... keep maintenance costs low. Available disc types in- 
clude bronze, renewable composition, regrinding, full way. 
and plug type for steam pressures up to 300 lbs. For com- 
plete catalog. write 


THE KENNEDY VALVE MFG. CO. * ELMIRA, N.Y. 
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The improved DFR Series Briggs Fuel Oil Clarifier. Note 
the two gauges that enable the operator to observe at 
a glance the pressure differential across the filter. 


Outer case and cover are of heavy gauge welded steel . 
hydrostatically tested to pressures well above working pres- 
sures d under operati Compact design requires 
minimum floor space. Simple to install and service. 








REFILL 4 
COMPARTMENT 


Follow the oil through the Briggs Fuel Oil Clarifier. See 
how it first passes through the cellulose (A) where solid 
impurities are ABsorbed, next—through the Briggs Patented 
Moulded Fullers Earth Block (B) where the invisible - 
taminants . . . gums, corrosive acids, resins . . . 

temoved by ADsorption and finally—again through cithdeep 
(C) where even the minutest foreign particles are removed. 


Improved refill holding assembly assures a perfect seal af 
ends of refills at all times—eliminates possibility of by- 
Passing—provides uniform pressure over entire end of refill. 


Snproved 


FUEL OIL FILTER 
éy BRIGGS 


This new line of Briggs Fuel Oil Clarifiers provides a proved- 
efficient unit for every size and make Diesel engine... 
with flow capacities ranging up to 500 G.P.H. Every 
requirement for maximum efficiency has been anticipated 
by Briggs engineers . . . every possible feature has been 
incorporated in order to give your Diesel engine 100% 
protection against the hazards associated with unavoidably 
contaminated fuel oil. 


Fuel lines will remain clean and unobstructed. The in- 
jector system will function more efficiently under this 
protection. You’ll have fewer shut downs and lower 
operating costs. 


Investigate these improved Briggs Fuel Oil Clarifiers. 
Learn why they are investments that pay for themselves 
in actual money saved. Complete specifications of all 
models on request. Custom-built models available for 
special applications. See the Briggs representative in 
your locality. 


PIONEERS IN MODERN 
OIL FILTRATION 


BRIGGS CLARIFIER COMPANY 


1339 WISCONSIN AVE., N. W., WASHINGTON 7, D.C. 
REPRESENTATIVES IN PRINCIPAL CITIES 


May, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 





9,979,200 460,000 692,400 


4,449,600 | 444.96|' 203,000 | 121.80) 307,700 | 48.00 


1,114,560 50,500 76,900 
278,640| 27.86 


TIGHT VALVES STOP LEAKS — SAVE MONEY 
USE DEXTER VALVE RESEATING MACHINES 


You can see a lot 
through a PINHOLE 


POWER PLANT Executives, for example, can see 
the loss of thousands of pounds of steam, air or water 
in a valve leak no bigger than the average pinhole. 

In terms of pounds and money, a little 3 inch valve 
leak can pile up real losses, as shown on the card. Here 
are the figures taken from long-term tests, based on 
normal pressures. 

Larger leaks produce losses in far greater propor- 
tion than on a basis of comparative size. For instance, 
a 3% inch leak brings a loss of 460,000 Ibs. of steam, 
normally costing $276.00 a month! 


Reseat the Valve the Easy Dexter Way 


Losses in steam, air, water —and DOL- 
LARS, by leakage, are only the first costs. 
Shutdowns, replacements and high labor 
costs follow ... unless you are equipped 
with a Dexter Valve Reseating Outfit. 

With Dexter equipment, your leaky valves 
can be reseated, in a few minutes, right on 
the line. One man can do the job, and your 
valves will be as tight as new. 


Write us about your valve leaks. We’ll give you com- 
plete information about the proper Dexter Reseating 
Machines and Cutters to take care of your valves — 


from now on. 8 
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TWO COLORS ON HEAVY CARD 


A PIN-UP CHART THAT EVEN 
EXPERIENCED ENGINEERS AND 


VALVE BUYERS MAY FIND HELPFUL 


This easily read chart 1634” x 1154” covers the 5 major considera- 
tions that determine the selection of valves. 


1. The fluid, from a corrosive standpoint, determines whether the 
valve should be made of brass, iron, steel, etc. 


2. Temperatures, from the point of view of continued performance, 
determine valve materials and end connections. 


3. Pressure determines the standard class to employ; and, secondar- 
ily, valve materials. 


4. Size determines valve capacity, end connections and valve materials. 


5. What the valve is to do determines whether to use cock, gate, globe, 
check, pressure-reducing valve, etc. 


HOW 10 KNOW VALVES This data is compressed into the READING-PRaTT & Capy chart 
2 “how to select valves.“ Experienced men will find it an excellent 
A companion chart to “‘how to se- - 5 sane 
let valves.” Tells how to identify prompter when they are discussing valves, and new men in in- 
quickly gates, globes, checks and dustry will find its information an invaluable guide. Copy sent 


cocks. Shows their distinct differ- gladly. Address our offices-in Reading, Pennsylvania. 
ences in appearance, the services 
to which each is suited, how each 
operates and where each should be 


tee READING-PRATTACADy 


MANUFACTURERS OF 
READING CAST STEEL VALVES AND FITTINGS « PRATT & CADY BRASS AND IRON VALVES 
D'ESTE VALVE AND ENGINEERING SPECIALTIES 


Reading, Pa., Atlanta, Boston, Chicago, Denver, Houston, Los Angeles, New York, Philadelphia, Pittsburgh, San Francisco 


A DIVISION OF \4 AMERICAN CHAIN & CABLE COMPANY, Inc., BRIDGEPORT» CONNECTICUT 
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ALL RIGHT... YOU NAME IT! 


A side outlet tee? Hardly, because the included angle between 
the outlets is 120°. A cross? Well, what do you think? 


Perhaps the best term would be “double branch tee”. Anyway, 
it is formed seamless in carbon-moly—is 10” pipe size in the run 
with 605” wall, and 7” size in each branch with 429” walls. 


This double-branch tee is just one of hundreds of examples of the 
endless procession of problems that we have tackled and solved across 
the years—many of them far more difficult than this. 


No wonder, then, that we are able to give you extra values in our 
regular line of WeldELLS and other Taylor Forge welding fittings. 
There is nothing that can be desired in welding fittings which is not 
within the scope of our facilities, methods and experience . . . no 
desirable feature, in fact, that has not already been engineered into 
the Taylor Forge line. 


That is why you find those added touches in WeldELLS like extra 
metal properly distributed where stresses are greatest ... why WeldELLS 
have tangehts . . . why dimensions are so extremely accurate ... why 
they have features, listed opposite, that are combined in no other weld- 
ing fittings . . . why, in the phrase that tells the story so well... 


WeId BELLS '0v¢ everything 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street . @ Philadelphia Office: Broad Street Station Bldg. 
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WeldELLS alone 


combine these features: 


© Seamless — greater strength 
and uniformity. 

@ Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

® Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 

© Selective reinforcement — pro- 
vides uniform strength. 

© Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
e@ Wall thickness never less than 
specification minimum—assures full 
strength and long life. 

© Machine tool beveled ends—pro- 
vides best welding surface and ac- 
curate bevel and land. 

© The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World — insures 
complete service and undivided re- 
sponsibility. 





ULTRA-MODERN WATER CONDITIONING 


Using Latest Design Cochrane Equipment— 


In this, one of the most carefully designed controls on panel board are also part of 
boiler plants constructed in recent years, this installation. 

a Cochrane Hot-Process Water Softener of Complete q détails of this and. many other 
80,000 GPH capacity is used for the water modern boiler plant installations will be 
treatment, using lime soda and supplemen- : 
tary phosphate. Six Cochrane anthracite 
filters are also used, and a Cochrane 
Deaerator of 620,000 Ib§/hr. capacity. Two 
electrically operated pfoportioners with 
two chemical tanks operated from Cochrane 


furnished i 








SOFTENERS » DEAERATING SOFTENERS - DEAERATORS + METERS + STEAM SPECIALTIES 
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Yes! The OIC Steel Globe Valve... like the 
Steel Gate Valve... has:— 

(1) The ‘Helps Repack Itself” feature® 

(2) Eye-bolts holding the packing**® 

(3) Full-threaded bonnet stud bolts**® 


<®Tongued shelves on yoke arms and keyed follower hold 
"packing unit up out of the way permitting faster, better 
packing under pressure. (Patent Pending.) 
©°@Cannot be lost or misplaced like stud bolts. 
©°° Usually standard on higher pressure classes. 


There is an OIC Dis- 
tributor near you ready 
to demonstrate these 
and the many other 
exclusive features of 
OIC Steel Valves to 
you. Call him or write to 
us for complete details. 


THE OHIO INJECTOR COMPANY 


WADSWORTH, OHIO 


eee eee Leaders in Valve Manufacture 
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WARREN STEAM HEAT VACUUM PUMPS 


It’s not too early to check over your requirements for Steam Heat Vaccuum 
Pumps that you may need next Fall and Winter. 
Look over these abbreviated “specs”: 








RIGIDLY SUPPORTED 
ALL-STEEL VALVE 
GEAR 


Note double fork type lever. 
Contrast this construction 
with single pedestal over- 


hung type frequently 
used. ; 








STEAM END LIQUID END 


Steam cylinder and head, hard, close- Liquid cylinder, head, and cap, hard, 
grained, cast iron with thick cylinder close grained, cast iron. Centrifugally 
walls suitable for reboring. cast bronze liner. 

Liquid piston, cast bronze fibrous packed 
type with removable follower for packing 
adjustment or renewal. 


Steam valve mechanism, Warren patented 
“Eclipse” type. This valve mechanism in- 
sures positiveness of operation, full length Liquid valves, standard fitted pumps fur- 
of stroke and economy of steam consump- nished with phosphor bronze, multi-disc 
tion. type valves. Hard rubber disc type or 
stainless steel multi-disc type valves can 
be furnished. 


: 5 ‘ : Liquid valve seats, cast bronze, grid 
Centerpiece, cast iron with reinforced type, driven into valve decks on a 
’ 


side walls to prevent any distortion, there- smooth taper. 
by insuring permanent alignment to entire 


Valve gear, outside adjustable type, can 
be adjusted while pump is in operation. 


: ‘ : Piston rod, solid rolled bronze with 
unit. Piston rod stuffing boxes cast tapered shanks and nuts for securing 
integral. pistons. 











WRITE FOR BULLETIN 226-1 GIVING FULL SPECIFICATIONS, SIZES AND CAPACITIES 
Zz 
a 


Nh un G 
WARREN STEAM PUMP COMPANY INC. 
assachusetts 


Warren, 
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WHEN YOU CHECK UP ON YOUR PLANT’S 
PAY-ROLL SAVINGS PLAN FIGURES! 


Diawe days, things change with astonishing speed. 
The Pay-Roll Savings Plan set-up that appeared to be 
an outstanding job a short time ago, may be less than 


satisfactory today. 


How about checking up on the situation in your plant? 
Checking up to see if everybody is playing his, or her, 
part to the full measure of his, or her, ability. Checking 
up to see if ‘multiple-salary-families’ are setting cor- 


respondingly multiple-savings records. 


A number of other groups may need attention. For 
example, workers who have come in since your plant's 
last concerted bond effort. Or, those who have been 
advanced in position and pay, but who may not have 
advanced their bond buying accordingly. Or even 


those few who have never taken part in the plan at 
all. A little planned selling may step contributions up 


materially. 


But your job isn’t finished, even when you've jacked 
participation in your Pay-Roll Savings Plan up to the 
very top. You've still got a job before you—and a big 
one! It's the task of educating your workers to the 
necessity of not only buying bonds, but of holding them. 
Of teaching your people that a bond sold before full 
maturity is a bond robbed of its chance to return its 
full value to its owner—or fo his country! 


So won't you start checking ... and feaching ... 
today? 


War Bonds To Have And To Hold! 


The Treasury Department acknowledges with appreciation 
the publication of this message by 





Power Plant Engineering 


This is an official U. S$. Treasury advertisement—prepared under auspices of Treasury Department and War Advertising Council 
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coming in) 


All of us are beginning to hear lots of talk. 
about the “lessons of war.” Here’s some- 
thing specific on the subject. We are now 
producing engines for the fastest, hardest- 
hitting battle craft in all history...engines 
which emphasize the true meaning of effi- 


ize the best of the wartime developments. 
in the science of metals. They will be the 
product of ae ag _—— ground of 
all time—the fighting fronts of the world, 
NEW POWER : Let’s start working together now on your 

FOR A ge engine needs. It is not too soon for you 


ciency, ruggedness and dependability. These 
engines will open up a new era of power 
for the industrial and engineering projects 
of peacetime America. 


NEW WORLD |. 








to put together a well organized power 
program. We are glad to make available 
the technical ability of highly qualified en- 
gineers and the invaluable experience of 


practical field men. 
STERLING ENGINE COMPANY, Buffalo, N.Y. 
proved over pre-war designs. They will util- Offices in New York, Washington, Chicago, 


Oil through the busiest “high- Fishing fleets will need de- A new era in railroading will The harnessing of ournatural ETC. From air conditioning 
ways” in the world—the pipe pendable, low cost power— be marked by higher standards resources will continue, with units to waterworks, wherever 
ine—is hurried along by Ster- the kind of power that Sterling, of power efficiency, aided by Sterling engines offering an the need for power exists— 
ling powered pumps. engines can provide. Sterling engines. immediate emergency power. there'll be a Sterling available. 


PETERLING ENGINES lle 


“KEEP BUYING WAR BONDS” 


For civilian purposes of a hundred sorts 
Sterling will provide engines greatly im- 
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There are hundreds of Henszey Meters serving in many different 
war industries. Their unique rugged construction without close clear- 
ances and with a minimum of working parts have enabled them to 
stand up under conditions that quickly break down ordinary meters. 
Henszey Meters are equally accurate at high or low flow—high or 
low pressures—on reciprocating or centrifugal pumps. Calibrations 
can be made to read in gallons, pounds or cubic feet at any specified 
temperature. They can be installed right in the line. 


Check List 


Use Henszey Meters for measuring 


C) BOILER FEED WATER 
( HOT DIRTY BLOWDOWN 

C1] CONDENSATE 

(] FREE RUNNING CHEMICALS 

C OTHER “HARD TO MEASURE” LIQUIDS 


Consider Henszey Meters for your liquid measuring problem! 
Write for full information. 


HENSZEY CoO. Dept. C5, Watertown, Wis. 





HENSZEY 


FEED WATER METERS © 


Continuous Blowdown e Distillation Systems e Heat Exchangers 


Flow Indicators e Boiler Feed Regulators e Proportioning Valves 


A2449 





The Gas Turbine— 
Especially as Compared to 


the Steam Turbine 
(Continued from page 101) 


over long periods before the de. 
signer can use them with safety, 
Careful differentiation between ap- 
plications, as to required length of 
life of apparatus, is necessary. The 
fact that a piece of equipment is 
operated at 1800 F for a life of a 
few hours does not mean tempera- 
tures of that order can be used for 
heavy duty applications. 

Present developments of the gas 
turbine are limited to the use of 
relatively high grade fuel oils. This 
one factor is a serious handicap to 
the gas cycle. There is considerable 
evidence that oil is being used at a 
greater rate than new supplies are 
being found. So, in the post-war 
period, necessity may dictate a 
prime mover which can use coal as 
a fuel. The gas cycle is definitely 
limited in application until such 
time as the problems in connection 
with the burning of low grade oil 
and coal are successfully solved. 

Present research efforts are be- 
ing expended in developments for 
the National Defense. In the post- 
war era industry will have access 
to the developments in the gas tur- 
bine field and to developments in 
high temperature materials. These 
developments may considerably 
change present thinking. It is safe 
to predict that general applications 
of the gas cycle must wait until the 
post-war era. 

It will be wise to watch the de- 
velopments of the early installa- 
tions before attempting to make 
wide-spread applications. At pres- 
ent, conclusions as to the ulti- 
mate possibilities of the gas 
eycle are little more than good 
guesses. The gas turbine art must 
advance beyond its present early 
development stages, before it can 
be judged with assurance. How- 
ever, undoubtedly, it will find 
real usefulness in a large number 
of fields, possibly complementing 
rather than competing with the 
steam turbine. Just how and where 
the gas turbire will be applied, 
only time will tell. 


Growing Use of Low 
Alloy Steels 


As A RESULT of the war, the use 
of alloy steels has increased and 
will continue after the war, B. B. 
Morton, metallurgical engineer, of 
the International Nickel Co., Inc., 
said in an address on recent trends 
and uses of alloy steels on March 
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remove all guess - work 
and manual error... 


Keep your boiler room up to highest operating stand- 
ards — save waste in fuel — get more steam — cut 
maintenance. Get all these results with the least in 
attendance requirements. Even though you must have 
inexperienced help you can still boost your boiler 
room performance. 


CASH STANDARD Automatic Combustion Control 
gives you CORRECT FUEL FEED... you save coal, 
oil, or gas — PROPER AIR SUPPLY ... you burn fuel 
economically — CONSTANT OVER-FIRE DRAFT... 
you prevent undue stack loss. 


All of the units that comprise the complete system are 
available in numerous variations. Therefore, you can 
select combinations of these units to best serve your 
particular needs, whether you have a stoker, pul- 
verizer, oil, or gas-firing equipment on your boilers. 


To get details on the application of these units, 
whether you burn coal, oil, or gas, send for a copy 
of Bulletin No. 300. 


A.W. CASH COMPANY 


DECATUR, ILLINOIS 


FURNACE DRAFT CONTROLLER 


This CASH STANDARD Furnace Draft Controller (which 
comes complete with Operating Power Cylinder) works 
from overfire draft, regulating the boiler uptake 
damper to maintain a constant draft in the combustion 
chember. 


AIR FLOW CONTROLLER 

This CASH STANDARD Air Flow Con- 
troller meters the air needed for com- 
bustion. Install it near its damper. It 
is not affected by changes in fuel bed 
resistance or any other variables, be- 
cause it meters air supply according 
to the differential pressure through the 
gas passages of the boiler, doing its 
part to insure perfect combustion. 


FUEL FEED CONTROLLER 4 
This CASH STANDARD Master Con- os ie 
troller aut tes fue’ | | ee : 
feed. Locate it souvuttentiie. Work- . 
ing from boiler pressure, it will 
adjust the rate of combustion by 
regulating the rate at which fuel 
(any kind of fuel) is supplied to the 
boiler furnace. And it will adjust 
the Air Flow Controller so the cor- 
rect amount of air is supplied for 
proper combustion — hence, money 
saving. 














CONTROLS .. VALVES 


May, 1944— POWER PLANT ENGINEERING — Chicago, '" 





FYR-FEEDER stoker firing not only saves coal, but also permits you to burn 
any kind of wet or dry bituminous coal you have available locally—screenings 
or sweepings, any melting point of ash, free-burning or coking coals. 

Burns Coal like Oil: FYR-FEEDER burns fines in suspension, burns larger 
pieces on grate. Coal is spread over entire fuel bed. Thin fuel bed—no clinkers. 
Fires can be cleaned in two minutes! Suitable for large or small boilers. Very 
little maintenance cost. In many cases FYR-FEEDER stokers have made it 
unnecessary to add another boiler to handle increased loads. 

FYR-FEEDER is our own original design. FYR-FEEDER is not a copy of any other 
stoker but our own invention developed by us, and our engineering experience 
with spreader stoker design, installation and operation began in the last century. 


WET COAL IS NO HANDICAP 
Coal men like the FYR-FEEDER because FYR-FEEDER users do not insist upon 
the delivery of “DRY” coal since FYR-FEEDER handles “WET” coal satisfactorily. 
Regardless of “rain and snow watered” coal, FYR-FEEDER stokers produce 
plenty of steam from ‘‘WET” coal. FYR-FEEDER was designed to use “WET” 
coal or dry coal. 


AMERICAN COAL BURNER COMPANY 


WRITE FOR CATA- 
LOG describing fea- 
tures, operation and 
installation, or for an 
engineer to make a 
survey of your plant. 


—Engineers— 


22-18 E. Erie St. Chicago 11, Ill. 
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29, at a meeting of the Metropoli- 
tan Section of the ASME. 

The address dealt with current 
trend towards securing maximum 
benefits from the use of alloying 
elements in modern alloy steels, 
The reasons for putting various al- 
loying elements into steels were 
discussed from the standpoint of 
improvement and modification of 
mechanical and other physical 
properties and increased corrosion 
resistance. Low alloy and stainless 
steels were also touched upon. The 
speaker foresees a greater demand 
for lightweight equipment, espe- 
cially in the transportation field. 

He stressed the importance of 
the ‘‘strength to weight’’ ratio, 
rather than lightness alone in con- 
structional materials. He cited the 
18 per cent chrome and 8 per cent 
nickel, stainless steels as outstand- 
ing examples of an alloy ‘‘devel- 
oping possibly the highest ratio of 
strength to weight of any commer- 
cial alloys available.’’ He described 
other features of this alloy includ- 
ing its pleasing color, ability to re- 
flect heat, and other properties. 


Anthracite Fines Being 
Investigated 


INVESTIGATIONS and experi- 
ments are being made at the re- 
quest of the Office of Solid Fuels 
Administration for War to explore 
the possibilities of using more an- 
thracite fines—No. 3 size and small- 
er—to mix with bituminous coal in 
briquettes, to replace low-volatile 
coal in by-product coke ovens, and 
in gas producers which normally 
use larger sizes of anthracite. 

A program to effect a material 
reduction in the national stockpile 
of anthracite fines was begun re- 
cently by the Solid Fuels Adminis- 
tration after the Bureau of Mines 
conducted tests showing that mix- 
tures of anthracite ‘‘barley’’ and 
bituminous slack coal will burn in 
underfeed stoker equipment with 
about the same efficiency as straight 
bituminous coal. 

Demands for this type of fuel 
in army camps and private plants 
are increasing, but additional con- 
sumption is necessary under the 
war program. Anthracite fines are 
described as a slow-moving fuel, 
and thé piling up of supplies de- 
lays the production of larger sizes 
of anthracite needed for domestic 
heating purposes. 

Outlining the investigations 
that the Bureau will undertake, 
Dr. R. R. Sayers, Director of the 
Bureau, has advised that engineers 
will consider whether an increase in 
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Bred in ole Kentucky and the favorite round- 
the-world 


Vogt 


DROP FORGED STEEL 


VALVES 


continue to give thoroughbred performance in 


pipe’lines where the “heat is on” in high-octane 
gasoline, synthetic rubber, powder, chemical 
and hydraulic plants, as well as naval and 


marine service. 


Write for catalog F8, the blue book of drop 
forged steel Valves, Fittings and Flanges. 


HENRY VOGT MACHINE CO., Inc., LOUISVILLE 10, KENTUCKY 


Branch Offices: New York - Chicago - Cleveland - Philadelphia . Dallas 
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sede BOLO 


the wood engraving at the right appeared in our 
Sirst bulletin on Frahm Resonance Frequency 
Meters. 


AND TODAY... 


the Frahm instruments shown below are but 
typical of the thousands we build each year. 


£7, 
PRAY SYSTEN Op 


Thea 
JAMES & pay 
Plterearee © 


60 64 


64 


CYCLES 
15 Yours 
. MOE NUSs 


In the 34 years that have passed since 
Mr. James G. Biddle introduced Resonant Reed Frequency 
Meters to American industry, the basic principle of these 
instruments has not changed. Countless refinements and 
improvements have been made since that date, and the 
range of application is being constantly broadened. Frahm 
Resonant Reed instruments are still as unique and as out- 
standing as they were in 1910, and through Biddle experi- 
ence, research and development, continue. to lead the field. 


Write today for Bulletin 1695-PE 


James G. Biddle Co. 


1211-13 ARCH stREET (léchrical and Scientific Instiuments PHILADELPHIA, PA. 











the quantity of anthracite used in 
the briquetting industry is feasible, 
and whether idle and new-type 
equipment can be put into opera. 
tion. A suggestion that some build. 
ing brick-making equipment, not in 
use at certain seasons, can be em. 
ployed in pressing fuel briquettes, 
also will be investigated. 
Experiments will be made with 
gas producers, Dr. Sayers added, 
to ascertain whether the installa- 
tion of a mechanical agitator in the 
fuel bed will permit the burning of 
smaller sizes of anthracite than now 
being used, and at the same time 
maintain the same capacity. 


SPAA to Meet in Detroit 


ARRANGEMENTS for the June 
meeting of the Smoke Prevention 
Association of America to be held 
in Detroit, Mich., June 6-7-8-9, are 
progressing rapidly under direction 
of the chairman of the Arrange. 
ments Committee, Frank J. Gib- 
bons, Acting Chief Smoke Inspee- 
tor, Detroit. Building Commis- 
sioner Joseph Wolfe is the co-chair- 
man of this committee. A. F. Ar- 
bury of Detroit is promoting inter- 
est among local industries and has 
arranged for the active participa- 
tion of the coal group. 

The speaking program includes: 
Thomas Cheasley, Washington, 
D. C., ‘‘The Program of the Na- 
tional Fuel Efficiency Section of the 
U. S. Bureau of Mines’’; Julian 
Tobey, New York, N. Y., ‘‘The Post- 
War Influence on Smoke Abate- 
ment of the Bituminous Coal Re- 
search Program’’; P. T. Tolin, 
Jersey City, N. J., ‘‘Locomotive 
Smoke Abatement in Terminals.” 

A round-table discussion of rail- 
road smoke abatement and locomo- 
tive fuel problems will be included 
in the program, at which Eugene 
D. Benton, Fuel Engineer, Louis- 
ville, Ky., will act as moderator. 

Headquarters for the meeting 
will be Hotel Statler. 


The MHO-Carrier 
Relaying Scheme 


DUE TO THE WARTIME problems 
of increased loads and shortage of 
materials it is often necessary to 
put heavy loads on existing trans- 
mission lines rather than build new 
ones. A simplified carrier scheme 
for long or heavily loaded trans- 
mission lines is described in an 
AIEE technical paper, ‘‘The MHO- 
Carrier Relaying Scheme,” by 
R. E. Cordray and A. R. van ©. 
Warrington of General Electric’s 
Relay Engineering Division. 

When transmission lines are 
heavily loaded it becomes difficult 
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Scovill Tube News 





Vol. 2 


SCOVILL MANUFACTURING COMPANY, Waterbury 91, Conn 


No. 4 





Corrosion of Condenser Tubes 
..,Causes and Cures 


Scovill offers two folders on 
obtaining longer tube life 


Among the common causes of corrosion 
in condenser and heat exchanger tube 
metal are the following, each of which is 
discussed in two folders which have been 
prepared by Scovill Manufacturing Com- 
pany engineers as one of three Scovill serv- 
ices to power plant operators: 


Film Formation 


The ability of copper and its alloys to 
form protective films on their surfaces 
explains their inherently excellent corro- 
sion resistant properties. In order to be 
protective, the film must be adherent, 
continuous and relatively insoluble. The 
formation of soluble salts at the metal 
surface will lead to continued corrosion. 
Likewise, coatings which are porous, 
loosely adherent, friable or easily broken, 
or discontinuous, offer little protection to 
the metal. 


Accelerated Uniform 


Corrosion 

Tubes in service under conditions which 
result in corrosion at the tube surface with 
the formation of soluble salts only, will 
undergo a uniform thinning of the tube 
wall. This is often experienced in acid 
solutions, particularly with oxidizing acids 
or acid solutions containing oxygen or an 
oxidizing agent. Solutions which have a 
definite solvent action on the products of 
corrosion of copper alloys, such as solu- 
tions containing ammonium hydroxide or 
cyanides, would behave similarly. 


Impingement Attack, 


End Corrosion, etc. 
Rapid and repeated destruction of pro- 
tective surface films usually occurs at or 
near the inlet end of the tubes and is vari- 








THIS IS NUMBER TEN in a Series 
of Scovill Advertisements to help 
you get longer life from condenser 
and heat exchanger tubes. 


ously described as “impingement attack, 
end corrosion, etc.” There are usually 
certain localized areas in a unit or sections 
of a unit where failures from this cause 
predominate. The destruction of protec- 
tive films at such localized areas is due to 
a relatively high velocity of the circulating 
medium, together with a turbulent con- 
dition and the action of entrained or 
separated air. 


Concentration Cell Action 


Many cases of localized corrosion and 
failure of condenser and heat exchanger 
tubes are due to local differences in solu- 
tion concentration or composition which 
may develop at the metal surface. A break 
in an otherwise satisfactory protective film 
may initiate such action. Cracks, crevices 
or other small openings at baffle or support 
plates where liquids may seep and become 
trapped are always a potential source of 
trouble in this respect. 


Deposit Attack 


Corrosion of the ‘‘deposit attack’’ type 
(a special form of “concentration cell” 
action) is directly due to the settling out or 
lodgment on the tube wall of sand, mud, 
coke, stones, wood, shells, flakes of iron 
scale, etc. Part of the metal surface be- 
comes shielded or protected by the deposit 
and usually becomes anodic to adjacent 
metal areas; intense pitting at such shielded 
areas is likely to occur. If the deposit is of 
sufficient size to interfere seriously with the 
flow of the circulating medium, turbulence, 
air separation and erosion-corrosion of the 
down-stream side of the tube may take 
place. 


Plug- and Layer-Type 
Dezincification 


Brasses containing less than 85% of 
copper may undergo corrosion which re- 
sults finally in the gradual replacement of 
the brass by a spongy, porous copper 
deposit. This deposit may occur locally, 
developing into “‘plugs’’ of copper, or it 





may occur uniformly over the tube surface 

— in which case it is designated as “‘layer- 

type” dezincification. Conditions which 

favor dezincification of condenser tubes 
are: 

(1) Contact with waters slightly acid in 
character and of a low degree of 
aeration. 

(2) Relatively low velocity of water over 
the tube surfaces, or stagnant water in 
tubes. 

(3) Relatively high temperatures. 


(4) Certain types of permeable scales on 
the metal surface. 


Galvanic Action 


The indiscriminate use of dissimilar 
metals and alloys in any service, when they 
make good contact and are also subjected 
to a conducting medium, may lead to the 
early failure of one member of the couple. 
In the design of equipment which is to be 
used for handling liquids, moist gases or 
vapors, therefore, the possibility of gal- 
vanic corrosion should be given careful 
thought. 





Such are the common causes of trouble. 
The cures for these troubles may be de- 
termined with the aid of Scovill’s two other 
services: 

Service in Men, which gives you the 
benefit, through consultation, of the many 
years’ experience represented by Scovill 
engineers. 

Service in Metals, which gives you 
complete laboratory and production facili- 
ties (as national needs permit) in the 
working-out of a solution to your problem. 

For a further demonstration of Service 
in Manuals, of which the foregoing infor- 
mation is a sample, write us for Scovill’s 
free “Condenser Tube Booklet”, contain- 
ing diagrams, formulae, description of 
alloys. Address Scovill Manufacturing 
Company, 17 Mill St., ey Conn. 
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Service in Manuals... 











SCOVILL CONDENSER TUBES 


ONE PRODUCT... THREE SERVICES 


. Service in Metals...Service in Men 


WATERBURY. CONN. 
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It says 


“STOP” to Solids— 
a CTO Ma Om gk 


A BETTER Strainer to “police your pipelines” 
e FIRST— The Screen, a high-grade woven Monel 
wire basket that catches solids—lets conden- 
sate, oil or other fluids flow freely. 

e SECOND— Finish. Cadmium plated inside and 
out for protection against corrosion. 

e THIRD —Easily Cleaned. Blow-off bushing 
made for easy removal, Bushing and Screen 
come out together. Screen automatically aligns 
on reassembly. . 

e THOUSANDS IN SERVICE—Sold by over 100 
Mill Supply Houses. 

6 sizes from 1" to 2" for pressures up to 600 
Ib. Reasonably priced. See your supply house 
or write for Bulletin S-200. 


YARNALL-WARING COMPANY 
114 Mermaid Ave. PHILADELPHIA 18, PA. 





< 


YAR WAY STRAINERS 





to retain relaying selectivity be- 
cause the currents and voltages 
which the relays measure are not 
sufficiently different to distinguish 
between faults and power swings, 
except by adding auxiliary relays 
which check the rate of change of 
impedance. These auxiliary relays 
add complexity and cannot dis- 
tinguish between power swings dur- 
ing which it is not desired to trip 
and an out-of-step condition for 
which it may be desired to trip. 

The scheme discussed by Messrs. 
Cordray and van C. Warrington 
inherently distinguishes between 
these swings and out-of-step condi- 
tions and also is much simpler than 
its predecessors. In reality an ex- 
tension of the directional-distance 
relay, it uses phase-angle as well as 
impedance magnitude as a basis for 
distinction between load and fault 
conditions. 

This new carrier scheme uses 
the ‘‘MHO”’ unit, which measures 
admittance in MHO’s at about the 
phase angle of the protected line. 
This is to provide a very high pick- 
up on loads and power swings when 
set to operate on a fault at the end 
of the section. In this way, the 
relays keep the transmission line in 
service as long as it can transmit 
power and remove it only when the 
systems swing apart so far that 
power cannot be transmitted. 

The paper goes on to compare 
impedance relays with reactance 
relays and in this connection states 
that an impedance element was 
selected for starting carrier because 
it will operate on power swings as 
well as faults. It has the advantage 
of being available, on medium 
length lines, for preventing trip- 
ping or reclosure on out-of-step 
conditions. It can also be used for 
controlling a timing unit for back- 
up purposes if the stepped distance 
type back-up is desired. 

The second or tripping element 
in the relay scheme is the MHO 
unit. This unit which has been 
known for many years as the start- 
ing unit of the reactance-type 
distance relay, has double-wound 
current coils which give the same 
reach on phase-to-phase as on three- 
phase faults. 

Ground relaying has been con- 
siderably simplified by a return to 
the original idea of back-to-back 
directional relays, which is permis- 
sible for ground relays because 
there is no complication of power 
swing currents entering at right 
angles to the fault currents. 

The conclusions of the paper 
are that the new scheme has a direct 
approach to the problem of relay- 
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SHELL REMOVED, showing seamless Monel tubing 
34” OD by .065” wall, calculated to carry 11,500 
Ibs. p.s.i. unit stress in the tube wall metal. Cor- 
rugated joint gaskets are made from Monel sheet. 


ASSEMBLED HEATER. Shell carries steam at 770°F. 
and 650 Ibs. pressure. Feed water, while passing 
through tubes at 2000 Ibs. pressure p.s.i. is heated 


to 475°F. 


2000-Ib. pressure inside 
770°F. temperature outside 


Water pressure 2000-Ib. p.s.i. inside ... steam at 770° F. outside. 

That’s the extremely tough combination met by Monel seamless 
tubing in boiler feed water heaters, built by the Griscom-Russell Co., 
New York, N. Y., for the Oswego Station of the Central New York 
Power Corporation. 

These heaters have U-tubes to eliminate necessity for floating head 
construction as the U-bends take care of differential expansion. 

Four heaters with Monel tubing were placed in service at this station 
during 1940-41. 

They have not been idle a moment. . . nor cost a penny for repairs! 

Monel performs faultlessly because of its unique combination of 
properties. It retains strength and toughness at high temperatures. It 
resists the formation of ccrrosion film which would decrease the effi- 
ciency of heat transfer properties. 

Monel is long on life . . . short on upkeep cost... and a ready answer 
to most metal problems in power plant equipment. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N. Y. 


MONEL © “‘K’’ MONEL ¢ “‘S"’ MONEL © “‘R” MONEL * “KR’’ MONEL © INCONEL » “2” NICKEL * NICKEL 
Sheet... Strip...Rod...Tubing...Wire...Castings 





THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


Please send me a copy of the report 27 Times the Power Output’ 


Company 


Address 
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HENSZEY 


DISTILLATION SYSTEMS 


deliver PURE WATER at exceedingly LOW COST! 


And that’s important if you need an abundant supply of 
absolutely pure water for: 


e FOOD PROCESSING 

© MANUFACTURING METHODS 
e CHEMICAL FORMULATION 

© POWER PRODUCTION 

© HUMAN CONSUMPTION 


If it is your responsibility to provide ample, low cost supplies 
of absolutely pure water—investigate Henszey Distillation 
Systems now. 


HENSZEY CoO. Dept. C5 Watertown, Wis. 














6 EFFECT EFFICIENCY with only 3 EFFECTS 


A remarkable achievement of design and performance! 








DISTILLATION SYSTEMS 


Continuous Blowdown @ HeatExchangers @ Boiler Feed Regulators 
Feed Water Meters % Flow Indicators e Proportioning Valves 
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ing heavily loaded transmission 
lines and has the virtue of consider- 
able simplification over previous 
schemes. It is applicable to all lines 
which would be normally eonsid- 
ered long enough to justify the cost 
of carrier relaying. 


NEW EQUIPMENT 


Information that you desire about any 

equipment will be gladly furnished 

without obligation. WRITE TO 
POWER PLANT ENGINEERING 


Boiler Meter 


CocHRANE Corp. of Philadelphia has 
announced a new boiler meter of the 
steam-flow, air-flow type, known as the 
Cochrane boiler ratio meter. With this 
meter the operator can establish the re- 
lation of air supply to fuel supply 
(measured by steam generated) most 
favorable to his particular operation by 
means of an easily adjustable cam in 
the air flow mechanism. 








Quick and easy reading is provided 
by a red indicating pointer operating 
across a white 10 in. scale, making it 
unnecessary to examine closely the posi- 
tion of the pens to determine whether 
the air is excessive or insufficient, as the 
movement of the pointer is three times 
as great as the differences between the 
pens. 
The steam flow mechanism is that of 
the standard Cochrane  friction-free 
electric flow meter, operating on the 
null balance principle, assuring highest 
accuracy. The air flow mechanism is 
based on the highly responsive Hays 
slack diaphragm, equipped with an elec- 
tric motor follow-up for ample power. 


Combined Socket 


Wrenches 

THE NEw Tesco Multi-Socket Wrench 
with the same approximate dimensions 
as a single socket wrench and with very 
little additional weight, automatically 
accommodates No. 10 standard, No. 12 
standard, ™% in. standard and light, and 
5/16 in. light hexagon nuts. Merely 
pressing the wrench over any of the 
three sizes of nuts automatically selects 
the proper nested hexagonal tube suited 
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* THE HEART OF ANY INSTRUMENT TYPE 
AUTOMA TIC CONTROL S$ YSTEM * aie s 


_ ™ Diaphragm Control Valves — the heart of ‘any instrument type automatic control 

— \ system, have received the close attention of Fisher engineers for many years. 
Numerous outstanding contributions in diaphragm control valve design are the 
results of continuous research and development in our modern research labora- 
tory, fully equipped for every possible test involving automatic controllers. 
Today Fisher's extensive line of diaphragm ‘control valves is recognized as 
outstanding by power and process engineers everywhere. 


CONTROL VALVES 


are designed to control the flow of all kinds of fluids at all temperatures 
* and pressures. Operated through the action -of a primary pilot valve 
as ae supplying auxiliary pressure to the diaphragm, they provide full 
os throttling control in exact accordance with the dictates of the 


pilot valve. 


if Available with a wide selection of inner | 
2 “fi valve designs — Characterized V- Port, 

Throttle or Ratio Plug, Single Port Needle 
) Point, and many others. Each valve 
| Li st structure provides a specific type of flow 


curve. Fisher Engineers are always ready 
to recommend the correct type of inner 
valve and body design to exactly meet 


your requirements, 


ml 4 





FISHER GOVERNOR COMPANY, 102 risver s.0c. MARSHALLTOWN, IOWA 
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TIME- PROVED 
INSTALLATIONS 
Specified as standard 
, equipment for: 
Public Utilities 
Water Works 
Industrials 
Oil Refineries 





Paper Mills * Hotels 
Chemical Works 
Office Buildings 
Public Buildings 

Breweries 

Steamship Lines, etc. 





A 10"'-300 tb. 
Williams-Hager 
Flanged Silent 














Successfully used to prevent Pump Failure, Line 
Breakage due to “‘Water Hammer” on Water, 
Steam, Hydraulic, Chemical or Oil Lines! 


Heavy duty service records upwards of 
17 years without removal from lines .. . 
Williams-Hager Flanged Silent Check 
Valves are built to meet the exacting re- 
quirements of any end use. No webs to 
restrict or hamper the flow of liquids . 
the free-floating valve will operate normally 
and efficiently in any position. 

Dependably constructed in sizes from 1” 
to 20” inclusive, from iron, semi-steel, 
bronze, cast steel, stainless steel or monel 
... pressure resistant to 6,000 pounds. 


Write today for interesting folder 
on “Water Hammer—Cause, Effect 
and Control in Piping Systems.” 


EW AMS GAUGE 


Pump Valves . 
Cocks... Pump Governors... 


COMPANY 


. . Water Gauges... Gauge 


. Steam Traps 


Feed Water Regulators... Water Columns 


3000 PENNSYLVANIA AVENUE - PITTSBURGH (12), PA. 








to that particular nut. This wrench, 
manufactured by The Eastern Specialty 
Co., 3617 N. 8th St., Philadelphia, Pa, 
is specifically designed for heavy duty 
service, any stress incident to turning 
a nut being transferred to the outer 
hardened-steel casing. It is also designed 
to provide a clearance through the barrel 
for studs up to 5% in. length. Both 
handle and barrel have moulded insula- 
tions. The handle is a die cast aluminum 
member pressure-moulded to the hexa- 
gon steel barrel. 


Hendy Turbo-Generator 


IN DEVELOPING the new Hendy turbo- 
generator, the engineers of the Joshua 
Hendy Iron Works, Sunnyvale, Calif, 
have built a unit especially for war 
service. The new auxiliary power unit 
had to meet the exacting requirements 
of the U S. Navy and the Maritime 
Commission Standardized Specifica- 
tions. Its basic design covers a wide 
range of output, starting at 250 kw. The 
modern trend toward simplification has 
been followed’ throughout in the de- 
sign. 


The turbine has an economical wa- 
ter rate per kwhr, thus insuring low 
operating cost. The spindle is of large- 
diameter with disks having large hub 
sections, assuring greater strength. In- 
terstage seals are of the stop-cut 
labyrinth type. The steel Rateau nozzle 
disks have welded-in, rolled stainless- 
steel nozzle blades and spacers. The 
governing system uses _anti-friction 
bearings and is without stuffing boxes 
or soft packings, assuring accuracy and 
simplified control. Smoothness and 
compactness of design have been 
achieved without sacrifice of accessi- 
bility. 

The reduction-gear case is of fab- 
ricated steel, smoothly finished with 
rounded corners. Rigidity is combined 
with light weight in its construction. 
The generator field yoke is formed of 
rolled steel plate, split on the horizon- 
tal centerline with the halves bolted 
together. It is of shockproof construc- 
tion, which assures safety under ad- 
verse conditions. The shaft bearing 1s 
of the sleeve type, mounted in a self- 
alining spherical seat, insuring aline- 
ment. 
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IREAT strides have been made in the efficiency of | modern equipment at the first opportunity. TODD 
combustion equipment in the last decade, and _ engineers will be glad to make an impartial study of 
TODD research engineers have led the field. your entire heat and power set-up, without obligation. 
Fuel savings as high as 10%—plus even larger in- And remember, the manufacturer, whose steam costs 
creases in heat and power production—are not unusual are reduced to a minimum now, will be in a better eco- 
when modern TODD burners replace less efficient nomic position when normal competition returns. For 
types! And this means, of course, a substantial reduc- steam is a “raw material” in the production of prac- 
tion in the cost of producing steam. tically every product. 
Right now, when fuel waste is a national problem and From every point of view, conditions now are favor- 
power production is at a premium, it is doubly impor- _able for boiler plant modernization. Get detailed speci- 
tant that you get a survey of your boiler plant, andinstall _ fications of needed improvements immediately. 





TION 
cuipyaRDS CORPORA 
et, New York 1, N. Y. 
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ON THE FIRING LINE OF AMERICA’S WAR PRODUCTION FRONT 
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BUILT FOR 
TROUBLE-FREE OPERATION 


Rush! Rush! Rush! More speed all along the line. That’s 
the cry today. But speed is not enough... equipment must 
be able to stand up under the most severe operating conditions 
. . . service must not be interrupted. Breakdowns—delays— 
time out—all mean loss of vital production and money out of 
pocket. 


~ With this thought uppermost, only the best of materials and 
workmanship go into the makeup of Fuller Rotaries. They’re 
built for trouble-free operation and performance records prove 
them to be just that. When, after long, gruelling operating 
periods, inspection and check-up is desired, the machine design 
permits doing this quickly and easily. 

FULLER Rotary Compressors are built for capacities to 1800 
C.F.M. actual free-air delivery, 125-lb. pressure. Vacuum 
pumps for vacuums to 29.90-in. (referred to 30-in. barometer). 


Write for Bulletin C-5, fully illustrating 
and describing Fuller Rotaries. 


FULLER COMPANY. 


CATASAUQUA—PENNSYLVANIA 
CHICAGO, 3 WASHINGTON, 5, D.C. SAN FRANCISCO, 4 
Marquette Bldg. Colorado Bldg. Chancery Bldg. 





e 
Sealing Compound 

JoHNs-MANVILLE has announced the 
addition of Uniseal, an all-purpose seal- 
ing compound, to its line of plastic seal- 
ing compounds. 

Uniseal, under laboratory tests and 
field conditions, has proved especially ef- 
fective as a seal against weather and 
water absorption, and it is reported to be 
highly resistant to vapors, fumes and 
to heat-hardening. 


Fuel Oil Clarifier 


Briccs CLARIFIER Co., Washington 7, 
D. C., announces an improved standard 
line of round tank fuel oil filters for 
Diesel engines. New models have been 
added to broaden the application of 
Briggs fuel oil clarifiers so that flow 
capacities range up to 500 gph. 


BFL 
OCHA AIMEE 


sso 


Maximum working pressures and 
hydrostatic test pressures have been 
established to meet specific demands 
of the application. For small high 
speed Diesel engines where pressures 
sometimes run well above 50 psi, the 
clarifier is designed for a maximum 
working pressure of 100 psi and is 
hydrostatically tested at 150 psi. For 
large, heavy-duty Diesels where pres- 
sure is usually between 15 and 25 Ib, 
the clarifier is designed for a maximum 
working pressure of 40 psi and hydro- 
statically tested at 60 psi. Pressure 
drop across the refills ranges from 
0 to 5 psi on all models. 

Provision is made for registering 
pressure differential across the refill 
cartridges by installing one gage in 
the upper compartment of the tank and 
another in the lower compartment. A 
glance tells the operator the exact pres- 
sure differential and when to change 
refills. 

Improvements have been made in 
the refill holding assembly to assure a 
perfect seal at both ends of the refill 
cartridge. 


Process Timer 


THE TAYLOR process timing mechan- 
ism for Fulscope temperature or pres- 
sure controllers, production of which 
was suspended soon after the beginning 
of the war, is again available from The 
Taylor Instrument Companies, Roches- 
ter, N. 

This device is built into either the 
single duty Fulscope recording tempera- 
ture or pressure controller and functions 
as follows: The process is started manu- 
ally by adjusting the instrument for the 
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PIPE LINES 


Watson-Stillman Forged Steel Socket Welding Fittings offer 
two economical advantages in lower material cost and lower 
welding cost. Their efficiency and long-wearing qualities are 
also important factors in keeping down maintenance and 
Operating costs. 


W-S Socket Welding Fittings are easy to install — just slip 
Over pipe and weld. No special fixtures are needed to hold or 
line up joint — the deep socket supports the pipe. Tack weld- 
ing is unnecessary. Fittings have same inside diameter as 
pipe — assuring smooth unrestricted flow. 


Bulletin A-3 gives complete specifications and engineer- 
ing data for all Watson-Stillman fittings, including a com- 
plete line of screw end forged steel fittings. The Watson- 
Stillman Co., Roselle, N. J. 


Distributor Products Division 


DESIGNERS AND MANUFACTURERS OF FORGED STEEL FITTINGS, VALVES, AND HYDRAULIC EQUIPMENT 
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For Old Darts... 


E. M. DART MANUFACTURING CO., PROVIDENCE, R. I. 


164 


to be used again! 


Any time spent in locating old Dart Unions around your plant buildings and 
yards is well worth while . . . for, Darts are made to be used over and over 
again, giving tight joint, economical performance each time. (And when 
you re-use your Darts, you are conserving the Nation’s metal supply.) 


There are good and sufficient reasons why Dart Unions can be used so many 
times with such satisfactory results. And these reasons are worth remember- 
ing. Darts have matched bronze seats, 

ground to aceurate “true-ball’” surfaces 

. . - Darts bodies and nuts are made of 

air refined malleable iron that resists pipe 

strains, rough handling, rust. 

Even if you have already made several 

searches for your old Darts, authorize 

another one. And see your supplier if 

you need new ones. 





desired time period. Timing begins, not 
immediately, but when the apparatus 
reaches the desired control point, no mat- 
ter how long or short a time that may 
take. At the end of the timed period 
the process timing mechanism automati- 
cally ends the process. Several varia- 
tions of the instrument are available so 
as to assure maximum usefulness over 
a wide range of specific applications. 


Twin Pumping Unit 
DEsIGN and operating data on a new 
twin pumping unit. have recently been 


released by the Blackmer Pump Co., 
Grand Rapids, Mich. 


His wnriweltowsvveccidben tte ¥: sina 


The specifications of the new unit 
are as follows: Two standard Fig. 
4202, No. 50 pumps mounted on a cast 
bedplate and connected through semt- 
enclosed reduction gears to an electric 
motor. Pump constructions available 
are all-iron, bronze-fitted or all bronze. 
Capacity of each pump is 3 gpm at a 
discharge pressure of 100 psi. Pump 
speed is 570 rpm. Unit is designed to 
handle fuel oil, lube oil and similar 
liquids. 

These units will later be available 
in larger capacities and high pressures 
for industrial applications where it is 
desirable to handle two different liquids 
through the same pumping unit simul- 
taneously. Similar twin units are now 
available with clutches to permit either 
alternate or simultaneous operation of 
pumps. 


Flip-Open Fuse Cutout 


OveRCURRENT protection by means of 
a fuse link but without the conventional 
hinged fuseholder tube, is provided by 
a flip-open fuse cutout, recently place 
on the market by General Electric Co, 
Schenectady, N. Y. 

The cutouts, rated 50 amp, 7500/ 
12,500 and 15,000 v, have clamp-type line 
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“HEATING NEWARK BAY” 


TOP VIEW 


SWEEPING AIR FLOW 
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AIR BLANKET 


That's the phrase the Northern 
Air Conditioning Corporation of 
Newark, N. J., used to describe 
an installation of Wing Revolv- 
ing Unit Heaters they made 
recently. 


The problem put up to them was 
that of providing a working tem- 
perature of 55° in a boat shed 
the “floor” of which was largely 
the surface of Newark Bay. Be- 
cause of the heat absorbing 
qualities of this unusual ‘‘floor’’ 
it was decided to lay a protecting 
blanket of warm air over the 
working area, much as the Navy 
lays a smoke ‘screen over the 
water to protect naval operations 


from prying eyes. 


The largest size Wing Revolving 
Unit Heater was installed and is 
now in successful operation, lay- 
ing a continuous blanket of 
warmed air above the entire 
working area, with minimum 
temperature differential and 





TURBINE BLOWERS 


MOTOR DRIVEN BLOWERS 


ee. 
ORAFT INDUCERS 








f 


STEAM TURBINES 
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FOG ELIMINATORS 


PROCESS HEATERS 
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controlled air flow at a level of 
5 feet above tidal water. 


This is a remarkable example of 
the way in which controlled heat- 
ing can be maintained by means 
of the Revolving Unit Heater. The 
wind around this installation is 
seldom below 20 miles per hour 
and the mercury shrinks well to 
the zero mark, yet the continuous 
blanket of warm air from the re- 
volving discharges of the Wing 
heater keeps the working area at. 
a comfortable temperature. It is 
obvious that no other form of 
heating could accomplish these 
results. 


You may not have a heating 
problem as unique as “heating 
Newark Bay’! but it will pay you 
to investigate Wing Revolving 
Unit Heaters. 


L.J. Wing Mfp. Co. 


64 Seventh Ave., New York 11.N.Y. 
Factories: Newark, N. J., Montreal, Canada 
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UTILITY HEATERS 





VENTILATING FANS 


pl 


EXHAUSTERS 








SHIP VENTILATORS 








FLOODLIGHT HEATERS 





165- 





Insulation Savings with 


> MONO-BLOCK 


M\ B-H Mono-block is effective over the entire temperature- 
range up to 1700° F. Because it is efficient over so many 
different temperatures, an installation of Mono-block may elimi- 
nate the necessity of using two different types of insulation for 
the one job. 


Made of black rockwool, Mono-block is high-temperature-resist- 
ant and has exceptionally low thermal conductivity. Long, straight 
fibres are specially interwoven in layers by an exclusive patented 
process that makes it lighter, more efficient. This means impor- 
tant savings, too. 


Mono-block is easy to cut and easy to apply. Its felted surface 
yields to rivet-heads, welds, and other surface irregularities with- 
out cracking or breaking. Send for sample and new booklet. 
Baldwin-Hill Co. 577 Klagg Ave., Trenton 2, New Jersey. 
Plants in Trenton, N. J., Kalamazoo, Mich., and Huntington, Ind. 


Baldwin-Hill 


py COMPAN Y 





HEAT & COLD INSULATIONS 





terminals, wet-process solid porcelain in- 
sulator, and spring contact arms. The 
fuse is supported in tension between 
spring contacts. 


When the fuse link blows, the spring 
tension of the contacts widely separates 
the severed ends of the link, thereby 
giving visual indication of the blown 
fuse from the ground at any angle. A 
switch stick is used to re-fuse the cut- 
out. 
The fuse link is constructed with 
solid wire rings at both ends to permit 
easy handling with a switch stick. The 
ampere rating is stamped on the swaged 
top terminal of the fuse link. The flex- 
ible tinned copper cables are of high 
tensile strength. An enclosing tube of 
Textolite covered fiber protects the fus- 
ible element from the weather. 


Portable Multi-Service 
Heater 


A NEW PORTABLE HEATER which catl 
be used in countless applications is an- 
— by Surface Combustion, Toledo, 

io. 

The new “Janitrol” portable heater 
embodies the “whirl flame” combustion 
principle which permits instant lighting 
in sub-zero temperatures. It also makes 
it impossible for the heater to “blow out” 
regardless of temperature, altitude or air 
density. This “blow-out”-proof quality 
of the unit results from the fact that 
ignition is continuous and the combustion 
process “self-piloting.” The flame is 
made to whirl by tangential introduction 
of air into the combustion chamber. It 
becomes a tightly-wound spiral resulting 
in complete combustion. 


This new portable heater uses liquid 
fuel. It will operate on any grade 0 
gasoline. Kerosene may also be use 
and, with minor modifications, the unit 
will operate on other liquid fuels. 

Equipped with gasoline-engine of 
electric-motor drive, and mounted ona 
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When electrical and heating requirements vary 
widely at different periods or seasons, there is 
bound to be an excess of fuel consumed unless 
there is suitable provision on the installation 
for balancing the heat and electrical loads. 
Worthington-Moore Condensing Bleeder Turbine 
Generator Units are ideal for such conditions. 


The two units illustrated above operate with steam 
at 350 lb. gauge-pressure, 635° F. total tempera- 
ture, exhaust to 28” vacuum and extract steam at 
10 lb. gauge pressure for heating. Both of these 
units give efficient operation straight condensing 


during the summer months and provide bled steam 


MR4-2 


for municipal heating purposes during the winter. 


Moore Engineers will be glad to study your elec- 
trical and heating requirements and give you an 
estimate of the fuel savings possible with a 
Worthington-Moore Unit. 


® R ¥ id BEHIND THE NAME 


NGTON 


MOORE 


WORTHINGTON PUMP AND MACHINERY CORPORATION, HARRISON, NEW JERSEY e MOORE STEAM TURBINE DIVISION, WELLSVILLE, NEW YORK 
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The quick operation of R-S Butterfly Valves is readily apparent. This 
is an important feature in any application but it is especially impor- 
tant where a battery of synchronous-driven pumps discharges into a 
common header. Burned-out motors at start-ups can be practically 
eliminated when R-S Butterfly Valves are installed, since it requires 
only a few seconds of an operator’s time to shut off the discharge 
valves until the pump has gained the desired speed. The valves are 
then opened gradually, of course. 


Equipped with. hand wheel or chain wheel control, the standard 


No. 501—20-inch, 


125-pound Ameri- and install than conventional type 
can Standard. De- 1 

clucching unit valves. 

(patentapplied for) 

Pith either hand NO SLAM—NO LINE DAMAGE 


with either hand 
wheel or hydraulic 








125-pound valves not only fulfill 
all requirements to better advan- 
tage, but cost less to purchase 


The 125-pound valve, equipped 
with hydraulic cylinder for power 
operation, prevents a synchro- 
nous-driven pump from grabbing 
all the load when the pump is 
started, prevents reverse flow and 
eliminates water hammer since 
the valve cannot move any faster 
than the bleeding of the cylinder 
discharge permits. 
Straight-through flow—control 
and shut-off for any material that 
flows or is forced through a pipe.. 


Constructed in sizes to 84-in- 
ches and for 15 to 900 psi. Write 
for Catalog No. 14-B. 


VALVE DIVISION 









R S PRODUCTS CORPORATION = 


4535 Germantown Ave.«Philadelphia 44, Pa. 
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two-wheeled carriage, the unit can he 
moved in wheelbarrow fashion or can be 
pulled sled-fashion over snow, ice or 
mud. Draw and push bars, as well as 
lift bars, are incorporated into the frame, 
Ease of portability is assured by the fact 
that the center of gravity is directly 
over the wheels when the unit is lifted 
to the most convenient position for hand 
wheeling. The weight of the unit is thus 
balanced on the wheels. 

Among the specific features are that 
both engine and combustion exhaust 
gases pass out of one common flue, re- 
quiring only one stack; any unburnt gas 
from the engine exhaust is burned in 
the combustion chamber; and _ venting 
engine exhausts into the combustion 
air blower reduces engine noise. The 
circulated air is delivered by a positive- 
pressure type blower. 

Output rating of the Surface Com- 
bustion portable “Janitrol”. heater, 250,- 
000 Btu per hr; temperature rise, 230 F: 
tank capacity, 25 gal, sufficient for 8 
hours’ operation; weight, 270 1b, tank 
empty less ducts; speed of blower, 2400 
to 2450 rpm; speed of pump, 420 rpm; 
speed of gasoline engine, 1850 rpm; rat- 
ing of engine, 2.6 hp; ducts, two of 8-in. 
diam 20 ft long; ignition, hand torch, or 
combination hand and spark ignition, as 
desired; unit also adaptable for electric 
motor drive. 


Dial Thermometer 

THE NEW 4% in. Phenolic case dial 
thermometer announced by Taylor In- 
strument Companies, Rochester, N. Y., 
is a mercury actuated instrument built 
to withstand severe operating conditions. 
Since it is available with Accuratus Tub- 
ing, it is especially well suited to instal- 
lations requiring a long length of tubing 
between the bulb and the instrument. 





The plastic case is resistant to cor- 
rosion and shock, and to make reading 
at a distance easy the metal dial is fin- 
ished in black with white figures. 

This 53K series mercury actuated 
dial thermometer can be had with a wide 
variety of standard temperature-sensitive 
bulb constructions. 


Conveyor-Elevator System 
A NEW CONVEYOR-ELEVATOR system to 
be known as the Rex Uni-Flo has been 
announced by Chain Belt Co. of Milwau-. 
kee. This type of conveyor is a new 
method for the mass handling of free- 
flowing bulk materials. : 
The new Rex Uni-Flo is a conveying 
unit of the continuous-stream type. It 
is composed of a chain belt equipped, 
closely-spaced, scraper-carrier flight, 
which operates in an enclosed casing. 
With the entire cross-section of the cas- 
ing and all the space between the flights 
solidly filled with the material being 








to the war effort. B&W boiler tubes, ead in the world’s larges 
specialty tube mills, are made to give the longest possible continuous 
service .. . even under pressures as high as 2500 ih and fompents 
tures up to 900 F. 


_ iy 


BRW TUBES 


ELECTRIC-RESISTANCE WELDED 
a purr and alloy steels Carbon grades 
Sizes: mA in, to 8% in. O.D. Sizes: % in. . £6 4 in. O. 
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CORRECT 
BAFFLES 


SAVE FUEL! 


Too often it is found that the Baffle Walls in existing boilers 
were originally located with a view to low cost of installation 
rather than in the most effective position for efficient results. 

Enco Baffles increase steam production, improve boiler per- 
formance and save fuel, by streamlining the cross flow of gases 
over the boiler tubes through passes that are correctly propor- 
tioned to maintain the proper velocity and heat transfer, util- 
izing every square foot of heating surface. 

Bottle necks and dead gas pockets are eliminated and draft 
losses reduced. The rapid flow of gases across the heating sur- 
face tends to clean the tubes, cutting down use of soot blowers 
—a further saving in steam. 

It may be we can design and build a better baffle wall for 
your water tube boiler. Our experience of 25 years in this 
highly specialized branch of engineering is available to you. 

Send us your boiler print and ask for a new baffle design. 
No obligation to you. 


ENCO STREAMLINE BAFFLES 
Produced exclusively by The Engineer Company 





° A bulletin on boiler baffles re valuable information which — 
every engineer should hove. Ask for bulletin BW 44. It's free. 


“THE ENGINEER COMPANY 


75 WEST STREET NEW YORK 6, N. Y 


CO ecuhine Vinihles 


PRODUCED EXCLUSIVELY BY THE ENGINEER COMPANY 








handled, a continuous flow of material 
results. 

Rex Uni-Flo has a positive dis- 
charge mechanism that definitely removes 
all material in the conveyor system at 
the point of discharge. It is completely 
sel f- feeding and no auxiliary feeding de- 
vices are required. It is self-cleaning 
and causes little degradation of mate- 
rials. It operates at relatively slow 
speeds which means longer life and free- 
dom from maintenance worries. 

This conveyor is flexible in applica- 
tion with a wide choice of basic units 
and: few limitations as to layout. It 
can convey material horizontally, verti- 
cally, or at any angle. It offers a direct 
line of transportation by the shortest 
possible route to conserve valuable pro- 
ductive space. Because it is essentially 
a closed-circuit method of handling, it 
is clean and dust-free. 


7. 

Refrigerant Purger 

ARMSTRONG MACHINE Works, Three 
Rivers, Mich., has announced the devel- 
opment of a forged steel purger for re- 
moving air and other non-condensible 
gases from refrigerating systems. The 
forged steel purger is designed for high- 
pressure COs, ammonia and freon sys- 
tems and for service where engineers 
prefer the quality of all steel construc- 
tion. 


DISCHARGE 
To SuCTH ON 


jC 











THIS CONNEC- 
TION NO. 343 
PURGER ONLY-) 









































GAS INLET 
This purger is hooked up to both 
the condenser and receiver and is re- 
ported to keep the system free of non- 
condensibles with no appreciable loss of 
refrigerant gas. 
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| Let Plans por POST-WAR pas 
TROY-ENGBERG BY-PRODUCT 
POWER UNITS 








y 





AC 


DC 
GENERATING SETS 


STEAM ENGINES 


f (1) providing power for 
OV week-end, holidays or night 


loads in large plants 


(2) as the main power source in 
small plants 


fi (1) plants equipped 
Or with DC motors 


(2) for lifting magnets 


Y-PRODUCT Power by 
its very nature is cheap 

power. Every plant that is 
planning in its post-war production to use steam for processing fe driving stokers, 
or heating is a plant that should investigate the possibilities 0” pumps, fans, com- 
of developing and using by-product power. Troy-Engberg pressors, blowers, genera- 
Sets and Engines, listed above, are all By-Product Power —_ Sn si 
units. Under proper conditions they can produce power at Horizontal engines are avail- 
a lower cost than any other power unit. able for all uses 


TROY ENGINE & MACHINE CO. 


Established 1870 


863 Railroad Avenue Troy, Pennsylvania 
5-TEM- 
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ATLAS 


Self-Contained 


TEMPERATURE REGULATORS 








Maintain perfect 
control of water 
and other liquids 


Control the temperature of water and other liquids 
on all kinds of open or closed tanks or heaters which 


are heated by steam or gas. 


These units consist of a boiler and a motor con- 
solidated into one machine. The control bulb is the 
boiler, and the vapor is generated by heating the ther- 
mostatic liquid contained within it. The pressure result- 
ing is transmitted through capillary tubing to a one- 
piece metallic bellows, which, expanding, acts as the 
motor for operating the valve which regulates the admission of the steam or gas 
used to generate the heat. The control valves operated by bellows have seats 


suitable for the service. 


ATLAS No. 650 


Balanced Type Double Seat Valve. Spring 
Adjustment. For temperatures from 70° 
to 300° F. Bulb is immersed in liquid and 
control valve installed in steam supply. 
14", 4%”, and 1” for steam pressures up to 
150 Ib. 1%”, 1%”, 2”, and 214” for steam 
pressures up to 100 Ib. Operates in ver- 
tical or horizontal position. 


ATLAS No. 651 


Needle Type. Single Seat Valve. Sprin 
adjustment. For temperatures from 70 
to 300° F. Used where tight seating valve 
is essential such as on small oil heater 
ump sets, open or closed tanks, steri- 
izers, glue heaters, etc. %4” and 4%” for 
steam pressures up to 150 lb. Operates in 
vertical or horizontal position. 


ATLAS No. 655 


Balanced Type. Double Seat Valve. Lever 
and Weight Adjustment. For tempera- 
tures from 70° to 300° F. Lever and 
weight adjustment of control valve assure 
high sensitivity. For maintaining tempera- 
ture of liquids in all kinds of tanks and 
heaters. 4”, %”, and 1” ~ = pres- 
sures up to 150 Ib. 1%”, 1%", 2”, 24%", 
3”, 4”, 5”, 6”, and 8” for pressures up to 
100 ‘b Operates in horizontal pipes. 


ATLAS No. 660 


Single Seat Self-Contained Pilot Operated 
Valve. Spring Adjustment. For tempera- 
tures from 70° to 300° F. For use where 
accurate regulation demands a quick open- 
ing and closing control valve and where 
steam pressure is always 25 lb. or more, as 
for instantaneous heaters and tanks for 
water, oil, etc. %”, 3%”, 1”, 1%”, 1%", 
and 2” for steam pressures up to 300 Ib. 
ge and 4” for steam pressures up to 
2 ; 


Write for Bulletin 7A 
giving detailed information 


Other ATLAS Products 


Check this list and mail to us with your 
name, firm name and address. 


eae Reg- Pressure Regulators 
Float Valves 


H Damper Regulators if Pump Governors 
Oil Contro! 


oO Reductn Valves 
C) Exhaust 


tems 
(0 CAMPBELL Boller Feed 
Water Regulators 


Thermostats 
Balanced Valves 


1 Cocks 
ntrol Sys- sh Humidity Dontrollers 
FD Control Valves 


LAS VALVE COMPAN’ 


Avra 


[REG LATING VALVES FOR EVERY Banas 


Specialists in Regulation for Nearly a Half Century 
291 South St., Newark, N. J 
Representatives in Principal Cities 








OBITUARIES 


George A. Orrok 


Georce A. OrrokK died at his home in 
Riverside, Conn., after a short illness, 
on April 6 at the age of 77 years. 

Internationally known to the engineer- 
ing profession as a man who has had a 
leading position in the design of modern 
power plants, Mr. Orrok’s passing will 
be felt deeply in the hearts of many men 
who have benefited by his expressed 
ideas and engineering teachings through- 
out the long period in which power en- 
gineering has progressed from locally 
applied, purely mechanical systems to the 
nationwide electrical distribution  sys- 
tems of today. In every phase of power 
plant development during the past half 
century Mr. Orrok has implanted his 
ideas, the benefits of which will be felt 
for many generations. 

He was born in Dorchester, Mass., 
in 1867 and received his formal engi- 
neering education at the Massachusetts 
Institute of Technology but throughout 
his long life he continued to add to his 
store of knowledge through experience in 
engineering projects and constant con- 
tact with leaders in scientific fields. Two 
years were spent in teaching mechanical 
engineering, followed by six years in mis- 
cellaneous design and construction work 
including street railways and coal mines. 
In 1898 he joined the New York Edison 
Co. as draftsman, advancing through the 
company’s organization ta consulting en- 
gineer in 1917. 

Research work in the field of heat 
transfer in a and furnaces, and 
properties of high -pressure steam en- 
gaged a considerable portion of his time. 
In the educational field, he taught steam 
engineering at the Brooklyn Polytechnic 
Institute from 1911 to 1914; lectured in 
his special field at Yale, Harvard ae 
Princeton University; received an hon- 
orary degree in Mechanical Engineering 
from Stevens Institute of Technology in 
1929; was given Honorary Membership 
by the American Society of Mechanical 
Engineers in 1936; was co-author with 
Professor Fernald of a textbook on the 
Engineering of Power Plants. 

He contributed numerous papers to 
engineering and scientific societies as well 
as the technical press; his work in engi- 
neering societies and for foreign clients 
took him to Europe on many occasions. 

Since 1931 Mr. Orrok has been asso- 
ciated with David Moffat Myers and 
W. A. Shoudy in independent consulting 
practice, serving as consultant on many 
important foreign as well as domestic 
engineering projects. He was also @ 
partner in the architectural engineering 
firm of Binger-O’Connor-Orrok. 
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EDGE MOOR. WATER TUBE BOILERS 


The Edge Moor radiant heat unitillustrated | Low grade bituminous coal is fired on a 
is designed for a maximum evaporation of | spreader stoker. 

120,000 pounds per hour with a drum This and many other Edge Moor units 
pressure of 500 pounds and at 800° final —in a wide range of types, capacities, 
steam temperature. In service at a mid- pressures and accessory equipment—can 
western central station, it has delivered be duplicated by Edge Moor with worth- 
up to 150,000 pounds of steam per hour. while savings in time. Our fabricating 
The design takes full advantage of water facilities are geared to go into production 
walls, superheater and economizer. promptly on your requirements. 


STEAM GENERATING ee ED GE MOOR 


BRANCH OFFICES: NEW YORK 20, N. Y.: 30 ROCKEFELLER PLAZA 
CHICAGO 2, ILL.: GNE NORTH LA SALLE STREET MAIN OFFICE; EDGE MOOR, DELAWARE 
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PIPE & TUBE PRODUCTS 


INCORPORATED 
JERSEY CITY, N. J. @© WORKS: READING, PA..: 











WHEN YOU WRITE 
TO ADVERTISERS 


When writing advertisers for catalogs, descrip- 
tive bulletins or prices, please remember to say, 
“I saw your message in POWER PLANT 
ENGINEERING.” Thus you'll do a good turn 


for the advertiser and for this publication. . . . 
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Among his close relatives, Mr. Orrok 
leaves a widow, Elene Geer Orrok, a 
son, George A. Orrok, Jr. and 4 
brother, Henry Orrok. 


Matthew O. Troy 


MATTHEW 0. 
TROY, a conimer- 
cial vice president 
of the General 
Electric Co. died 
Sia on March 










Mr. Troy was 
born December 15, 
1872, in Burling. 
ton, N. C. He at- 
tended the Univer- 
sity of Virginia 
where he received 
the degree of bachelor of science in elec- 
trical engineering in 1896 and came to 
Schenectady in January of 1897. He was 
on test there for three months, and then 
went to Lynn, Mass., on test work for 
six months. He was made head of the 
transformer testing department at Lynn 
and during that period was associated 
with the late Dr. Elihu Thomson. He 
left test to join the General Electric en- 
gineering department where he remained 
until 1904. 

He returned to Schenectady to serve 
as commercial engineer in the trans- 
former division and later became man- 
ager of the division. He went to Pitts- 
field when the division was transferred 
to the Works there. 

Mr. Troy returned to Schenectady 
again in 1923, after 10 years, as execu- 
tive assistant manager of the Central 
Station Divisions. From this position 
he was promoted first to manager of 
the Division in 1928 and then to com- 
mercial vice president. 


M. E. Thompson 





























M. FE. THome- 
son, electrical in- 
dustry pioneer and 
inventor, died at his 
home in Ridgway, 
Pa., April 5 at the 
age of 80, after a 
long illness due to 
a heart condition. 
Mr. Thompson was 
employed as con- 
sulting engineer for 
Elliott Co. at the 
time of his death, 
being the oldest em- 
ployee on the active list of the Ridgway 
Division. He had previously been chief 
engineer of the Ridgway plant. 

He was a native of Greenfield, Ohio, 
received his B.S. degree in electrical en- 
gineering at Cornell University in 1890. 
His post-graduate work as assistant. to 
Dr. Harris J. Ryan, professor of elec- 
trical engineering at Cornell and, later, 
at Leland-Stanford University, led to 
tests on the first electrical generator 
equipped with compensating windings, 
designed by Dr. Ryan. 

As a result of these tests, Mr. Thomp- 
son designed, in 1893, the 10-kw, 110+, 
six-pole belted generator now displayed 
in the Edison Institute at Dearbort, 
Mich. 

Necessary modifications of this ma- 
chine led Mr. Thompson to _ invent, 
within a few hours of its first test rum, 
a combination of commutating pole and 
compensating winding, with the latter 
carried by a continuous ring separate 
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L. H. GILMER COMPANY 
TACONY, PHILADELPHIA 35, PENNA. 
The Oldest Firm of Rubber Fabric Belt Specialists 
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from the rest of the field structure. He 
thus first established the fact that the 
compensating winding could perform a 
two-fold function in creating a fixed and 
properly proportioned commutating field 
for all load conditions, and in prevent- 
ing distortion of the main field by arma- 
ture reaction. 

While still a student at Cornell, Mr. 
Thompson also invented the first practi- 
cal alternating-current watt-hour meter 
of the motor type, involving the same 
general principle used in such meters 
today. In addition, he made an exhaus- 


tive study of the magnetic properties 
of iron and steel. Mr. Thompson also 
made many contributions to the design 
of steam engines and other power plant 
equipment. 


Co. was a major interest in Mr. Thomp- 
son’s life. His training and assistance 
were of special value to younger engi- 
neers, and his help in the problems of 
electrical desion, and in the techniques 
of electrical and mechanical engineering, 
was of substantial aid in the develop- 
ment and growth of the company. : 
Thompson leaves his widow, the former 
Marion McCann; and a daughter, Mrs. 
A. T. Kelley, of Toledo. A sister, Mrs. 
Anthony Sharp of Terre Haute, Ind., 
and a grandson also survive. 


Albert Blake Williams 


A. B. WittaMs, Consulting Engi- 
neer, Stone & Webster Engineering 
Corp., died at his home in Brookline, 
Mass., on March 29. 





The Ridgway Division of Elliott 


Se ROA 


THIN AND HARD 


ALMOST BLOCKED 


POWDERY 








THICK AND HARD 


WILSON 


TUBE 


VARIABLE 





CLEANERS... 


Regardless of the thickness 
and character of the scale 
deposited in a tube, there is 
a Wilson cutter head, brush, 
drill or cleaner that will clean 
the tube—like new. 
It can be done quick- 
ly, easily — and at 
low cost with the one 
best tube cleaner for 
that particular job. 


“al 


1 Ow Oo 


WILSON 


rnc. 


21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 





Mr. Williams for many years a resi- 
dent of Brooklyn, New York,and a mem- 
ber of Battery A in that borough, was 
born in Jersey City, N.J., May 22, 1884, 
He was graduated from Cornell Univer- 
sity with the degree of M.E. in 1906. Af- 
ter several years in contract piping work, 
he entered the employ of the Interborough 
Rapid Transit Co., where he began his 
career in the field of steam power plant 
engineering. Mr. Williams rose rapidly 
to the post of Construction Engineer; 
he had charge of the design and con- 
struction of additions to the Interbor- 
ough power stations at 59th Street and 
74th Street, which accompanied the great 
expansion of the New York Subway 
system during that period. These in- 
stallations included the largest and most 
efficient turbine generators that had been 
designed up to that time. 

In 1919 Mr. Williams became asso- 
ciated with Stone & Webster Engineer- 
ing Corp. He was placed in charge of 
many outstanding utility and industrial 
installations, including the South Mead- 
ow Station at Hartford, Conn., and 
the Edgar Station at Weymouth, Mass. 
The latter was the first 1200 psi instal- 
lation in the United States. In 1926 he 
became Chief Mechanical Engineer. In 
1929 he was appointed Assistant Engi- 
neering Manager in charge of the Me- 
chanical, Power and Industrial Divi- 
sions, and in 1941 was given the title of 
Consulting Engineer. Mr. Williams was 
an outstanding authority on high pres- 
sure piping, and in spite of the breadth 
and scope of his work in directing all 
of Stone & Webster’s mechanical engi- 
neering designs for a number of years, 
he maintained an unflagging interest in 
that specialty. 

Mr. Williams was a member of the 
ASME, the Cornell Clubs of Boston 
and New York, and Cornell chapter of 
Phi Kappa Psi. He is survived by his 
wife, Frederica Howell, and two chil- 
dren, Albert Blake, Jr., and Frederica. 


MANUFACTURERS’ 
PERSONALS 


__R. O. Muller, because of continued 
ill health, has retired as Chief Engineer 
of The Terry Steam Turbine Co. and 
Douglas S. Seelye was appointed to 
the position of Chief Engineer. Mr. 
Seelye is a graduate of Yale University 
and has been connected with the Engi- 
neering and Sales Departments of the 
company for the past twenty-four 


years. 

Al J. McCullough and Jack E. Mac- 
Conville have been placed in joint 
charge of industrial instrument sales 
for the Brown Instrument division of 
the Minneapolis-Honeywell Regulator 
Co. at its Cleveland, Ohio, office. 

W. E. Bisler, recently District Man- 
ager for Pomona Pump Co. at Pitts- 
burgh and formerly with Combustion 
Engineering Co., is now serving as In- 
dustrial Engineer for Dowell, Incor- 
porated. Mr. Bisler is attached to the 
New York office of Dowell, a subsid- 
iary of The Dow Chemical Co. 

D. J. Peterson, who has been man- 
ager of the Detroit branch of Minne- 
apolis-Honeywell Regulator Co., has 
been placed in charge of the heating 
control division of the entire Clevelan 
zone, with headquarters in Detrott. 
This area includes territories covered 
by Cleveland, Detroit, Buffalo, Cincin- 
nati and Pittsburgh. Mr. Peterson has 
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KaM HEAT INSULATION 
SAVES FIGHTING FUELS! 


Ii takes plenty of steam —as well as gun powder 
—to fight this kind of a war. For example, here is a typical war plant 
which uses as much as 300,000 Ibs. of steam per hour ! 


Throughout the power plant of this great factory, K&M Insulation 
is reducing heat loss . . . saving fuel and power . . . eliminating un- 
necessary expense. 


K&M “Featherweight” 85% Magnesia reinforced with asbestos fibre, 
is recognized as one of the most efficient insulators ever developed. 
It’s extra durable, too—undamaged by water or steam leakage. For 
temperatures up to 600 F., the efficiency, durability and economy of 
K&M “Featherweight” have never been surpassed. 


If you have an insulation problem in your plant, let Keasbey & Our Ambler plants proudly 


Mattison, or an approved K&M distributor, help you solve it. Keasbey fly the Army-Navy “E" flaa— 
an honor awarded K&M em- 


& Mattison know how to make asbestos serve new purposes—and ployess “lor culbtending peo 
serve the old ones better ! duction of war materials,” 


KEASBEY « MATTISON 


COMPANY, AMBLER, PENNSYLVANIA 
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STEAM: WATER 
AIR - GAS - HOT or 
COLD OILS - SOLVENTS 


Chesterton Parachute Packings are sold in all prin- 
cipal cities by Factory-Trained Distributors. Write 
for Catalog 22-E which describes complete line; also 
includes helpful Packing-Selector chart. 


A. W. CHESTERTON CO., 64-India St. 


Factories: Melrose, Mass. — Chicago, til. : 








In Cooperation With 
THE POST OFFICE 


. . we will appreciate it if you will add our new zone 
number (4) to all mail addressed to us, as shown below: 


POWER PLANT ENGINEERING 


53 W. Jackson Blvd. Chicago 4, Illinois 


As you know, the new Post Office zone delivery system has been adopted to expedite 
the delivery of mail. Simple in operation, its success depends on the cooperation 
of all mailers. 














been with the Minneapolis-Honeywell 
Regulator Co. for the past 18 yr. 

Paul L. Goldstrohm and George M, 
Muschamp have been elected members 
of the board of directors of the 
Brown Instrument Co., Philadelphia. 
Mr. Muschamp is vice president in 
charge of engineering of the Brown 
company, a division of Minneapolis- 
Honeywell Regulator Co., and Mr. 
Goldstrohm is vice president in charge 
of production. 

Harold E. Strang, for the past three 
years engineer of General Electric’s 
Philadelphia Works, has been named 
to the staff of H. A. Winne, vice 
president in charge of design engineer- 
ing, Apparatus Department. Mr. 
Strang, whose appointment became ef- 
fective April 1, will be located in Sche- 
nectady. 

William W. Sproul, Jr., has been 
appointed manager of the Application 
Department of the Sharon Works of 
the Westinghouse Electric and Mfg. 
Co. Mr. Sproul was graduated from 
Virginia Polytechnic Institute in 1927 
and in the same year he joined West- 
inghouse as a graduate student. From 
1937 until 1942 Mr. Sproul was in the 
power transformer sales section at 
Sharon and from 1942 until his new 
appointment he served as’ manager of 
the transformer equipment section. 

Cutler-Hammer, Inc., Milwaukee, 
has announced the . appointment of 
G. E. Hunt as acting manager of the 
company’s Atlanta territory with of- 
fices and warehouse at 134 Marietta 
Street, N. W. in Atlanta, Ga. Mr. 
Hunt has been with Cutler-Hammer 
since 1920, serving in the New York, 
Philadelphia, Cleveland, and Milwaukee 
headquarters offices and, most recently, 
as manager of Cutler-Hammer’s In- 
dianapolis office. 

. K. Gannett, vice president of 
The Austin Co. and its eastern district 
manager since 1928, has been appointed 
director of engineering, in charge of 
engineering and research for the com- 
pany. Mr. Gannett joined The Austin 
Co. as assistant chief engineer in the 
Cleveland district in 1915, following 
five years of experience as field en- 
gineer, draftsman and designer and 
supervising engineer for railroad, coal, 
steel fabricating and engineering com- 
panies. He served as Paris manager 
for the company during and _ after 
World War I and was named New 
York district sales manager late in 
1919, continuing in that post until he 
was named vice president and district 
manager. 

The election of Albert S. Low, 
vice president of the company, now in 
charge of its Wasingtan’ clive, and 
A. F. Plant, vice president and Detroit 
district manager, as directors of The 
Austin Co. was also announced. Mr. 
Low joined the Austin organization as 
a construction superintendent in 1913 
and has served as vice president and 
chief engineer since 1934. He directed 
the company’s overseas operations im- 
mediately prior to the outbreak of wart 
in 1939, and after his return in 1940 
was directly in charge of a number of 
major war projects. Mr. Plant joined 
the company in 1920 as a designer in 
the New York office. He has been 
manager of the Detroit district since 
1927 and a vice president of the com- 
pany since 1938. 

Russell E. Ebersole has been ap- 
pointed lamp sales manager of the 
Westinghouse Lamp Division. In his 
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ANOTHER 
PROBLEM 
SOLVED BY 


JOHNSON 
CONTROL 


RE 
PRESSY VAE 
genuON reer 


Conserve wartime fuel! Save steam! Save 
money! Utilize economical exhaust steam, 
whenever possible. ... The Johnson con- 
trol hookup, illustrated above, over- 
comes the principal disadvantage of us- 
ing exhaust steam for heating coils, heat 
exchangers and other equipment where 
low pressure steam is required. When 
the pressure of the exhaust steam drops 
to a point where it ceases to be useful, 
the Johnson “Low Pressure Regulator” 
closes the Johnson Valve on the exhaust 
steam supply and opens the Johnson 


JOHNSON 
Ahilomatic 


TEMPERATURE AND 
AIR CONDITIONING 


Valve on the live steam supply. A ‘“‘dead- 
end” reducing valve is set to deliver live 
steam at proper pressure. Automatically, 
without attention of any sort, exhaust 
steam is used whenever it is available. 
Live steam “comes to the rescue,” only 
when needed. There is no chance for the 
lack of proper steam pressure to be over- 
looked. ... Another problem solved by 
Johnson control! Send for bulletins de- 
scribing Johnson apparatus or ask to 
see a Johnson engineer from a nearby 
branch office—no obligation, of course. 


ee 
ad 
CONTROL 


Cortic€ 


JOHNSON SERVICE COMPANY, MILWAUKEE 2, WISCONSIN + DIRECT BRANCHES IN ALL PRINCIPAL CITIES 
RE SRR HO AL ENE ATRESIA ARN A RR i AE EL NE REN EAN CEES: 
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Honan-Crane Proven 
Engineering Features 


guarantee 


EFFECTIVE PURIFICATION 


* The Advanced Engineering and 
= os of Honan-Crane “Continu 
S$ Oil Purifiers is the result “ 





in the building of oil push” 


] u *fe . 
nent Proven al — 
ures produce Outstanding iis 





Check these important features that have 
made Honan-Crane an outstanding leader in 
the oil purification field. 
Direct Connected, ‘‘Continuous” and Automatic Operation. 
Completely enclosed in strong and compact steel shell. 
Insulation provides economy and efficiency of operation. 
Electric heater bands, steam or water, transfer heat evenly through 
steel inner wall providing safe and effective operational heat. 
Strong, smoothly die punched basket protects refill and permits 
proper flow of oil. 
Full size refill utilizes all space in purifier. 
Patented baffle plates guide oil flow insuring thorough purification. 
“Cranite” fuller’s earth purifying medium removes all types of con- 
tamination as fast as it is liberated by the operating equipment. 
Fuller’s earth has a great capacity for contamination by both a 
filtering and adsorbing action. 
Clean oil inlet guarded by felt, fine mesh metal screen, metal spacer 
cloth. Screens brazed to center tube. 
10. All lines are carefully sealed and?gasketed. 


The operation of Honan-Crane ‘‘Continuous” Oil Purifiers is fully guaranted. 
For complete information write for Bulletin 100D. 


HONAN-CRANE CORPORATION 


301 WABASH AVENUE, LEBANON, INDIANA 








CHANGE OF ADDRESS 


To avoid missing an issue or paying for forwarding 
postage be sure to send a change of address to our 
office. Changes received by the 20th of the month 
can be made effective for following month’s issue. 
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new position, Mr. Ebersole will have 
charge of all district sales activities of 
the Lamp Division and will make his 
headquarters at the Bloomfield plant. 

Pipe and Tube Products, Inc., has 
announced the election of Bernard F, 
Stolinsky as Chairman of the Board. 
Previously, Mr. Stolinsky was vice 
president of the corporation. 

Maxim Silencer Co., Hartford, 
Conn., has announced the appointments 
of Roland B. Bourne as vice president 
in charge of research and Frank L, 
Orr as vice president in charge of sales 
for the company. Mr. Bourne has di- 
rected the Maxim Research Depart- 
ment- since 1925 and Mr. Orr has been 
with the company since November, 
1930, when he became district manager 
of the New York offices. 

Edward V. Creagh has been ap- 
pointed advertising and sales promo- 
tion manager of American Chain & 
Cable Co., Inc., and Associate Com- 
panies, Bridgeport, Conn. Mr. Creagh 
joined the company in 1916 and has 
been in charge of sales promotion 
activities since 1936. He was one of 
the organizers and first president of 
the Western New England Chapter 
of National Industrial Advertisers 
Association and is now serving as a 
vice president of the National organ- 
ization. 

Kentner L. Wilson has _ been 
appointed branch manager of the 
Minneapolis-Honeywell Regulator Co. 
Detroit office. Mr. Wilson started with 
Minneapolis-Honeywell at its Minne- 
apolis plant in 1931, later was trans- 
ferred to the Brown division at 
Philadelphia, then named _ industrial 
manager in charge of Brown Instru- 
ment sales at Indianapolis, Ind., and 
for the past three years he has been at 
Cleveland, Ohio. 

Three new vice presidents, namely, 
William C. Johnson, James M. White 
and William A. Roberts, have been 
announced by the Allis-Chalmers Mfg. 
Co. Mr. Johnson, who has been gen- 
eral sales manager, came to Allis- 
Chalmers in 1924, serving first in 
various district offices, later as a sales 
manager, then took charge of general 
sales in 1942, succeeding Mr. Geist, who 
became president. Mr. White came to 
Allis-Chalmers in 1929 and in 1941 
became assistant general works man- 
ager, then works manager in 1942 
Mr. Roberts joined the company as 4 
salesman after varied experience as 4 
road contractor and salesman and pro- 
gressed until in 1941 he succeeded the 
late Harry C. Merritt as manager of 
the tractor division. 

Alexander M. Hamilton has been 
appointed vice president, Foreign Sales 
of American Locomotive Co., effective 
April 1, 1944, according to recent an- 
nouncement. Between World War | 
and World War II Mr. Hamilton held 
various foreign sales positions with the 
company, serving as European repre- 
sentative with headquarters in Paris 
after the Armistice until 1921. He 1 
presently executive vice president of 
Montreal Locomotive Works, Ltd. 
Canadian subsidiary of American Lo- 
comotive Co. 

Dr. V. N. Krivobok, former Pro- 
fessor of Metallurgy at the Carnegit 
Institute of Technology for many 
years, has become associated with the 
Development and Research Division 
of The International Nickel Co. a 
New York. Dr. Krivobok’s services 
will be utilized mainly in the develop- 
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FREE STEAM IS WHERE YOU FINO IT. 


wo steam, like gold, has to be prospected for. 
Some prospectors that get around the world have 
found it at geysers and fumaroles. One notable ex- 
ample of Mother Earth’s steam plants is that pictured 
above in the Norris Geyser Basin, Yellowstone 
National Park, where huge quantities of steam go 
to waste every day. Other “prospectors” in getting 
around their plants have found their “free steam” 
in the savings made by installing steam plants of 
higher efficiency and lower upkeep. Cleaver-Brooks 
oil-fired Steam Generators havea guaranteed thermal 
efficiency of over 80%, and ask for a bare minimum 
of attention and maintenance. 


The principal factor in low cost per pound of steam 
delivered by Cleaver-Brooks Steam Generators is 
their four pass down draft design which gets every 
possible B. T. U. out of the fuel oil before releasing 
the combustion gases. They are delivered in com- 

act, self-contained units easily installed and requir- 
ing very little maintenance attention. They are clean 





operating—no smoke, soot, or dirt—an important 
factor in many industrial and commercial plants. 


CLEAVER-BROOKS COMPANY 
5136 N. 33rd Street Milwaukee 9, Wi i 





Send for our instant Steam Cost Cal- 
culator for figuring steam costs using 
coal or oil fuel. Yours for the asking. 


A 150 H. P,, 150 Ib. 
pressure Cleaver-Brooks 
Steam Generator. 








Food Processing Equipment Tank Car Heaters Bituminous Boosters Special Military Equipment 
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EQUIPMENT FOR SALE 





SEYMOUR, INDIANA PLANT 


2—78 in. x 18 ft HRT Brownell Boilers 
Steel Suspended Strap Butt Joint 
Quadruple riveted ASME Code. 

I—50 ton Vogt absorption equipment in- 
cluding three cylinder horizontal ex- 
haust steam Generator with Vertical 
analyzer. 

Fly wheel type Ammonia Pump with regu- 
lator, 4 stands 3 in. x 2 in. Rectifier 
6 pipes high x 20 ft. long. 

Vertical shell absorber 72 in. dia x 14 ft 
high with 570—2 in. x 12 t tubes. 

I—A Cylinder Exhaust Steam Generator 
18 ft long with analyzer. 

2 stands 3!/2 in. x 2!/2 in. Double Pipe Ex- 
changer 18 ft long with 20 pipes high. 

{ continuous welded pipe condenser |!/,- 
in. pipe 25 pipes high x 100 ft long. 

I—1!3 in. x 12 in. Left Hand Skinner En- 
gine direct connected to 62.5 kw, 3 
phase, 220 v Generator with belted 
exciter and switch board. 

I—35 ton two cylinder Vertical com- 
pressor [2 in. x 32 in. steam driven by 
Vertical Corliss center crank engine. 

4 stands I!/, in. x 2 in. Double Pipe weak 
liquor cooler 12 pipes high x 16 ft long. 

1—100 ton Carbondale Ammonia Gener- 
ator 4 ft dia x 18 ft long with 22— 
2 in. pipes 18 ft long. 

2 stands Carbondale 2 in. x 3 in. Double 
Pipe heat exchanger 18 ft’ long x 14 
pipes high. 

I—8 in. x 24 in. A. D. Cook Deep Well 
working head for motor drive. 

3 stands 2 in. x 3 in. York Double Pipe 
cooler 12 pipes high x 16 ft long. 

Several stands I'/% in. x 2 in. Double Pipe 
coolers 12 pipes high x 18 ft long. 


Ready for inspection 


I—Vogt Multitube heat exchanger 8 in. 
x 18 ft with 7—2-in. tubes 18 ft long. 
2—5 kva transformers 220 to 110 v ac 

single phase. 


VINCENNES, INDIANA PLANT 


1—42-in. class No. 6 single effect evap- 
orator and condenser 40 tons per hr 
complete with Size 13 Detroit steam 
trap with valves, fittings, and connec- 
tions.—Built by Zarambe Co., Buffalo, 
N. Y. 

1—continuous coil York atmospheric am- 
monia condenser 

5—stands 21 ft long 55 pipes high—I!/- 
in. pipe, and 

7—stands 21 ft long 50 pipes high— 
1%4-in. pipe. 

1—50 ton Vogt absorption equipment in- 
cluding 2 Vogt triple cylinder hori- 
zontal exhaust Steam Generators with 
Vertical analyzers. Vogt fly wheel 
pump with regulator, 2 stands 2 in. x 
3 in. Exchanger 16 ph x 18 ft long. 

1—60-in. Vertical Shell and Tube Ab- 
sorber 12 ft 8 in. high. 

1—58 in. x 12 ft Vertical Water Cooling 
Tank. 

I—Rectifier, 2 stands 2 in. x 3 in. x 6 ph 

x 18 ft long. 

6—stands 1'/2 in. x 2!/2 in. D. P. Ammonia 
Condenser 12 ph x 18 #t long. 

2—stands weak liquor cooler I'/ in. x 
2\/2 in. x 12 ph x 18 ft long. 

2—stands weak liquor cooler |!/ in. x 
2/2 in. x 12 ph x 18 ft long. 

2—66 in. x 18 in. Vogt HRT Boilers with 
full flush cast iron fronts, 


CARMI, ILLINOIS PLANT 


1—164 hp Erie City two Drum Boiler and 
setting. 
1—36 in. dia x 60 ft steel stack. 


and prompt delivery. 


EBNER ICE and COLD STORAGE CO. 
VINCENNES, INDIANA 


- Product Engineering, 








Cuts your gasket 
costs in half 


The most remark- 
able tool ever in- 
vented 


Write for booklet 


THE ALLPAX GASKET CUTTER 


Manufactured by 


THE ALLPAX COMPANY, INC. 


Distributors everywhere 





Mamaroneck, N. Y. 
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ment of markets for alloy and stainless 
steels and to assist steel manufacturers 
in expanding markets for their post- 
war products. 

Frank M. Blum has been appointed 
manager of the P & H Crane Sales Di- 
vision, Harnischfeger Corp., Milwau- 
kee, to succeed Ben Van Horn who, 
after 47 years’ continued association 
with the company, has retired. Mr, 
Blum joined Harnischfeger in 1929 to 
take over the laying-out and designing 
of motors, brakes and, mainly, the con- 
trols for this line of all-electric heavy- 
duty hoists since which time he has 
served as chief draftsman of the Elec- 
trical Division, and subsequently, chief 
engineer of the Electrical Application 
Division. 

The B. F. Goodrich Co., Akron, 
Ohio, has announced that John D. 
Beebe has been named manager of a 
new department, Rubber Suspension 
Sales. The new department will have 
charge of sales of the company’s Torsi- 
lastic rubber springs and its line of 
Vibro-Insulators, made of rubber and 
metal primarily for the elimination of 
vibration, rubber parts for street cars 
and devices for sound dampening. 
Charles W. Staacke has resumed his 
duties as belting sales engineer for 
The B. F. Goodrich Co. after many 
months on special war assignments as 
a civilian specialist on rubber prob- 


ems. 

The Sullivan Machinery Co., Mich- 
igan City, Ind. has announced the 
election of J. A. Drain, Jr., to the posi- 
tion of vice president in charge of 
Research and 
Development. Mr. Drain was formerly 
assistant to the president, and prior 
to joining the Sullivan Co. was presi- 
dent of the Stefco Steel Co, Another 
selection by the company is that of 
O. J. Neslage as vice president in 
charge of sales in the United States 
and Mexico. Mr. Neslage during the 
past year was general sales manager 
and prior to that served as branch of- 
fice manager in various Sullivan dis- 
trict offices in the mining, oil, construc- 
tion, and industrial territories of the 
United States and Mexico. 7 

John Avery has been appointed 
manager of the Allis-Chalmers blower 
and compressor department to succeed 
G. L. Kollberg, who is retiring after 
47 years of service with Allis-Chalmers 
but will continue with the company as 
consultant and advisor on the engineer- 
ing matters with which he has been in- 
timately associated for so long. Mr. 
Avery has been assistant manager of 
the blower and compressor department 
since 1935. 

Wallace Johnson was recently ap- 
pointed general sales manager of the 
Joshua Hendy Iron Works at Sunnyvale, 
Calif. He comes to his new post well 
qualified to direct the sales of this 
western manufacturer of prime mov- 
ers as following graduation from Cali- 
fornia Institute of Technology in me- 
chanical engineering he has had sev- 
eral years of experience as sales eng! 
neer in many fields. 

Clarence F. Jensky has been ap- 
pointed special representative of the 
Joshua Hendy Iron Works turbine de- 
sign, construction and manufacturing; 
and will make his headquarters at the 
Washington, D. C., office. Jensky has 
been with the Hendy plant for the past 
nine months. Mr. Jensky has been 4 — 
leading figure in Hendy turbine develop- 
ment and design up to this time. 





Wheeler Motor, built in 1888. 














Serial No. 1,000,000..SEALEDPOWER 
(Cowl-Cooled) Motor... for all polyphase al- 
ternating current circuits, 2 to 15 horsepower. 


PRODUCED BY CROCKER-WHEELER’S 56 YEARS OF EXPERIENCE 


CROCKER-WHEELER FEATURES: 


J Patented “Groovseal”—no greasing 
® needed for at least a year. Grooves mini- 
mize grease loss. This seal makes bearing 
maintenance expense negligible. It permits 
use of softer grease, for better lubrication 
and longer bearing life. Airtight seal pre- 
vents dust or other foreign matter from en- 
. tering bearings. 


Crocker-Wheeler’s exclusive De-Sludg- 

® ing Impeller. Automatically desludges 

... churns and distributes grease to bearings 
when motor is started. 


Vacuum Impregnation—standard on 

® all Crocker-Wheeler motors. Seals out 
foreign matter and moisture from each in- 
dividual coil... fills all interstices, making 
windings a homogeneous mass . . . reduces 


hot-spot temperature and lengthens insula- 
tion life. Adherence of varnish prevents 
vibration of wires either inside or outside of 
slot. (Photograph shows cross sections of 
baseballs, (left) after vacuum impregnation 
and (right) before vacuum impregnation. 
Note penetration of varnish to center of 
tightly-wound ball, making it a moisture- 
proof, homogeneous mass.) 


SEALEDPOWER FEATURES: 


Totally Enclosed Cowl-Cooled Con- 

® struction resists corrosion. Protects 

against acid or alkali fumes, splashing or 

dripping liquids, air-borne moisture, steam, 

corrosive gases, conducting dusts, metallic 
chips, etc. 


Fin Type Construction for non-clog 
@ ventilation and easy cleaning. 


WRITE FOR LITERATURE ON THE SEALEDPOWER MOTOR, WHICH IS WINNING THE PREFERENCE 
OF MACHINERY MANUFACTURERS AS WELL AS OF MOTOR USERS. OR CALL OUR NEAREST OFFICE, 


JOSHUA HENDY IRON WORKS 


CROCKER-WHEELER DIVISION 
pn a Ee A ge 


AMPERE, NEW JERSEY 








uch Offices: BOSTON © BUFFALO * CHICAGO + CINCINNATI « CLEVELAND « DETROIT » NEW YORK « PHILADELPHIA © PITTSBURGH » SAN FRANCISCO * WASHINGTON « LOS ANGELES 
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SQUIRREL CAGE MOTORS FLEXIBLE COUPLINGS 


WOUND ROTOR MOTORS DIRECT CURRENT MOTOS GENERATORS 


May, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 











MURRAY 


SINGLE STAGE TURBINES 
FOR MECHANICAL DRIVE 






TYPE U 


ENTER-LINE support and ample sized bearing reservoir 

shown by this three-quarter view are standard on Murray 
Type U Turbines, built in a variety of wheel sizes, with two-row 
and three-row impulse wheels, with all materials suitable for the 
operating conditions. May be obtained with any type of governor 
for either constant or variable speed. Ask for Bulletin T-118. 


Other Murray Products 


Turbine Generator Sets up to 2500 KW rating 
Multi-stage Type UV Turbines @ High speed Reduction Gears 
Vertical Turbines @ Steam Boilers 


MURRAY IRON WORKS COMPANY 


BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 

















BACK THE ATTACK 
WITH WAR BONDS 











F. H. Herndon has been appointed 
manager of the Link-Belt Co.’s Coa] 
Stoker Division, in full charge of 
its activities and personnel, with head- 
quarters at the Caldwell plant in Chi. 
cago. Mr. Herndon hag been assistant 
manager for the last 10 years. Ap- 
nouncement is also made that K. ¢ 
Ellsworth, heretofore eastern  stoker 
division manager at New York, has 
been appointed sales manager of the 
stoker division, with headquarters at 
the Caldwell plant. 


MANUFACTURERS’ 












! Army-Navy “E” Award 
Askania Regulator Co.* 
Chicago, III. 
Briggs Clarifier Co.* 
Washington, D. C. 
Combustion Engineering Co. 
Savannah, Ga., Plant 
Cooper-Bessemer Corp. 
Grove City, Pa. 
Link-Belt Co. 
San Francisco Plant 
Ohio Injector Co.* 
Wadsworth, Ohio 
Sterling Engine Co.* 
Buffalo, N. Y 
Maritime Commission “M” Award 
Combustion Engineering Co. 
Heine Boiler Div., St. Louis, Mo. 
Hedges-Walsh-Weidner Div., Chat- 
tanooga* 
National Security Award 
Westinghouse Electric and Mfg. Co. 
Nuttall Works 


*Star added for sustained high achievement 
in production of war equipment. 

The U. S. Machine Corp. of Leb- 
anon, Ind., has announced appointment 
of Electrol Oil Burner Corp. of Seattle, 
Wash., as distributor of Winkler Stok- 
ers for certain territories in the states 






























late Paul H. Watt. 
uilders-Providence, Inc., Propor- 
tioneers, Inc., and Omega Machine Co. 
moved their combined offices to 80/ 
Hardt Bldg., 1649 N. Broad St., Phila- 
delphia 22, Pa., where they will con- 
duct their activities of complete engi 
neering and sales service on metering, 
controlling and chemical feeding. | 
Stockholders of the Detroit Edison 
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Co. at the annual meeting reelected the 
following three directors to succeed 







WRITE 
for bul 


themselves for three-year terms: Al siving 
fred C. Marshall, president of the com@ 4,5 mal 
pany, James W. Parker, its vice pres iw: 


dent and general manager, and James 
F. Fogarty. President Marshall stated 
that more than 84 per cent of the stock 
was represented at the meeting and 
was voted favorably, a higher percent 
age of representation than at any timé 
in recent years. All of the present 0 


reappointed 
James H. Lobban was appointed gen 

















NTROLLABLE “POWR-SAV R” PUMPS 


. »» ALDRICH-GROFF °°cheaciry 


WRITE TODAY... 
jor bulletins and material 
giving full details, sizes 
and ratings of Aldrich-Groff 
Pumps. 


Aldrich-Groff pumps on unit feed 
systems eliminate pressure and power 
losses common to throttling-type 
feed regulating valves and offer 
advantages of feed system simplicity, 
efficiency and mechanical reliability 
for small and medium installations 
at medium and high steam pressures. 


Equally important overall power sav- 
ings are effected by Aldrich-Groff 
pumps on de-superheater feed ser- 
vice in connection with high pres- 


sure topping units for power stations 
of any size. 


The three Aldrich-Groff 344" x 0 to 6" 
variable stroke vertical triplex pumps 
shown above are in service in a mfd- 
western central station employing the 
unit system for main boiler feed. Twoare 
driven by constant speed motors and the 
third by a constant speed steam turbine. 
Power consumption is almost directly 
proportional to pump delivery. 

The 6” stroke — 3%" plunger pump is a 
100 HP unit and when operating at maxi- 
mum speed can deliver 70,000 pounds of 
feed water per hour against 1025 pounds 
boiler pressure. 


THE ALDRICH PUMP CO, sttewrown. renna. 


Representatives: Birmingham « Bolivar, N. Y. * Boston « Chicago « Cincinnati « Cleveland + Denver « Detroit, 
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» Don’t risk damage 
e to tube cleaners 
and hose 


































Kinking tube cleaner 
hose to shut off air is 
poor practice at any 
time, especially now, 
when hose is a critical 
material. Besides ruining 
the hose, small hose par- 
ticles may peel off and 
clog the motor. 





















Why risk damage to tube cleaners and 
hose by kinking the hose to control the air. 
A Roto Operating Air Valve attached to 
the tube cleaner motor, enables the oper- 
ator to control the air safely, entirely by 
himself, This inexpensive valve speeds up 
tube cleaning and releases a helper for 
other work. Our complete line of modern, 
efficient tube cleaners will meet practi- 
cally every requirement. Write. 































A DIVISION OF ELLIOTT COMPANY 






























What This Symbol Means To You 





Banded together in The Associated Business 
Papers is a group of 133 dominant business 
publications which are independently operated, 
editorially unfettered, ethically administered. 
Power Plant Engineering is proud of its mem- 
bership in ABP, and of the high publishing 
standards which help to make it an accepted 
authority in the field of power generation, 
transmission and utilization. 











eral accountant and Thomas E. Hurns, 
assistant general accountant. Sullivan 
and Cromwell were appointed gencral 
counsel of the company and the firm of 
Hull, Brown and Fisher was appointed 
counsel in Michigan to serve for the 
coming year. 

At a recent mans of the Board 
of Directors of the J. Tagliabue 
Mfg. Co., Brooklyn, Se Y., A. B 
Rucks, who has been associated with 
the company for over thirty years, was 
elected president and general manager, 
He succeeds the late C. D. Waters. At 
the same meeting, J. T. Kottcamp, 
vice president of the Johns Manville 
Products Corp., was elected to the 
Board of Directors of the company. 

Cochrane Corp. of Philadelphia an- 
nounces the acquisition of exclusive 
sales rights to the line of rotameters 
manufactured and hitherto sold by 
Rotameters, Inc., of Jenkintown, Pa. 
According to P. S. Lyon, president of 
the Cochrane Corp., this is a logical 
addition to the Cochrane meter line, as 
Cochrane has manufactured and sold 
a recording area type meter for the 
past seven years and the addition of 
the rotameter, or indicating type of 
area meter, rounds out the line. 

No change will be made in the per- 
sonnél of the two companies, William 
c. Bennett being manager of Coch- 
rane’s appliance division, with W. W. 
Tomes in charge of sales and William 
Melas in charge of engineering, while 
for Rotameters, Inc., J. B. Vandegrift, 
recently appointed general manager, is 
associated with Alfred Elsasser, tech- 
nical director, Robert C. Wolf, chief 
engineer, Reynold Wilson and Joseph 
Madden, glass technologists, and How- 
ard Forepaugh, office manager, sev- 
eral of whom helped pioneer the de- 
velopment of the American rotameter 
into a successful measuring device with 
interchangeable precision-bore tubes. 
The rotameter will be sold by Cochrane 
flow meter representatives. 

Foster D. Snell, Inc., 305 Washing- 
ton St., Brooklyn 1, N. Y., has pur- 
chased ‘National Calibration "Service of 
Brooklyn, N. Y., which will be oper- 
ated as a separate department by the 
Snell organization. The principal busi- 
ness of National Calibration Service 
was verification of vertical compres- 
sion and tensile testing machines and 
included in its assets was a set of 
Whittemore-Petrenko rings as well as 
other equipment for the purpose. 

The Baldwin Locomotive Works 
has opened a district sales office at 
2929 Nineteenth St., San Francisco, in 
charge of Ray S. Quick, who also is 
general manager of The Pelton Water 
Wheel Co. The new office will handle 
sales of all divisions of the company. 
In addition to covering the Pacific 
Coast district, the San Francisco office 
will direct sales of Baldwin products 
in the territories of Alaska and Ha- 
waii. 

H. G. Mueller and Associates have 
announced the opening of offices at 649 
Hilltop Road, Erie, Pa., to provide a 
new engineering service to manufactu!- 
ers for product engineering including: 
new ideas and designs, improvement 0! 
present products, engineering on Govert- 
ment contracts, research and inventions, 
drafting and shop drawing service, inves- 
tigations, trouble analysis, test reports 
and sales. Mr. Mueller for many years 
was connected with the engineering 
department of Skinner Engine Co., of 
Erie, and more recently with Ajax 
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Iron Works, of Corry, Pa. 
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HOW MUCH LESS PAPER CAN 
USE IN YOUR PLANT? 


hat’s a mighty important question. Paper stocks are 

seriously low this year, and every time another shipload 
of paper-wrapped war supplies leaves an American port, the 
problem gets tougher ® The voluntary cuts, the simple 
economies you have put into operation up to now, won't 
be half enough in 1944 ® The only answer is honest, 
convincing paper-pinching by every one who uses paper °® 
Organize a Paper Conservation Committee in your company. 
Pick only the best men for this job, and give them a green 
light, so that they can work effectively * From envelopes to 
heavy cartons, have this Committee see to it that functional 
packaging is the order of the day—every day ® In the panel 


are suggested many ways your plant can use less paper. But 


you know your own business best! Go to it NOW! 





Use Less Paper Because Use Less Paper These Ways 


Multiwall paper bags are used extensively in shipping flour and Condense letters and memoranda by (a) keeping margins as 
dehydrated foods. narrow as possible; (b) sticking to single-space forms; (c) 
using reverse side of incoming letters as first carbon copy 
All openings and exposed surfaces of tanks are sealed with of replies; (d) using reverse side of second sheets for carbon 
paper for shipping. copies; (e) using both sides of all mimeographed sheets. 


Submachine guns are not only paper-wrapped but boxed in Check carefully to determine whether your shipping container 
paper board. Shell grommets, bomb rings and practice bomb exceeds the requirements of Rule 41 of “consolidated freight 
fins are made of paper to save needed steel. classification requirements.” 

Gas-mask canisters and hand-grenade containers are made of Hisluate individual cartans in:eveny proctions Sastener: 
Paper, When individual cartons are indispensable, pack in bulk when- 


Pats: = i ss ever possible. 
aper is used in camouflage strips and netting and parachutes. 


: Control disbursement of paper supplies to employees so that 
All Army clothing and equipment are shipped in waterproof - excessive quantities do not accumulate in desks and depart- 
paper wrappers. mental supply closets. 





This advertisement prepared under the auspices of the War Advertising Council 
in co-operation with the Office of War Information and the War Production Board. 


LET’S ALE USE LESS PAPER 


a 





Space for this advertisement contributed by POWER PLANT ENGINEERING. 
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IT’S YOUR MONEY, MISTER 





AND YOU CAN SPEND 
IT FOR THIS > 





OR THIS 
v 





A Super-Silver 
Requiring on 


When considering the purchase of 
Steam Traps, it’s your money that 
is being spent. You can select a trap 
requiring many fittings and the 
extra time to install them... or you 
can buy a Super-Silvertop Steam 
Trap that is installed straight-in-line 
or as an elbow requiring one fitting 
(in some cases two), and necessi- 
tating approximately an hour's 


SUPER-SILVERTOP 





top Steam T; 
4 Tq, 
e fitting to nee 


less labor for each installation. 
Which will it be? If there is a ques- 
tion of doubt in your mind, send for 
the book, “How to Choose a Steam 
Trap.” It gives you complete, con- 
cise and detailed information on a 
Steam Trap to fit your particular job. 


THE V.D. ANDERSON COMPANY 


1939 West 96th Street + Cleveland 2, Ohio 


STEAM 
TRAPS 








behind it. 





Reliable Buying Bulletins 


In these pages you will find advertisements of 
firms that make every type of machinery and 
equipment for generating, distributing and 
utilizing power. Their messages constantly 
record latest progress in power plant equip- 
ment. They tell you who makes it, who stands 


Consider their advertisements as 
convenient and reliable buying bulletins. 











Announcement is made by Link- 
Belt Co., Pacific Division, that a sales 
office and warehouse has been opened 
in Spokane, Wash., with Homer A. 
Garland in charge. The new address is 
South 151 Lincoln St. A _ representa- 
tive line of power transmission, ele- 
vating and conveying equipment will 
be carried in stock. Eastern Washing- 
ton, northern Idaho and a _ western 
portion of Montana will be served from 
the new office. 

W. Gibson Carey, Jr., president of 
the Yale & Towne Manufacturing Co., 
Chrysler Building, New York, has an- 
nounced that the purchase of the scale 
business of the Kron Co. of Bridge- 
port, Conn., has been consummated. 

The Kron Co. has designed, manu- 
factured and sold industrial scale 
equipment for more th2n a quarter of 
a century, and no changes in the line 
are contemplated, except for such nat- 
ural developments which grow out of 
industry’s needs.. The scale line now 
includes a comprehensive range of 
bench, platform, abattoir, hopper, crane 
and hoist. types and capacities for 
weighing and counting parts or prod- 
ucts, batching concrete, asphalt and 
numerous other materials in their dry 
state, for measuring flow or consump- 
tion of fuel oil and other liquids, test- 
ing tensile strength of varios prod- 
ucts, the pull of electric and fuel mo- 
tors and so on. Certain models are 
equipped with electronic devices for 
special uses, or a register which prints 
a weight ticket or records on tape. 

The facilities and personnel of the 
Kron Co. will be maintained in Bridge- 
port as heretofore, together with the 
sales and service organization, but all 
will be under the general direction of 
the Philadelphia Division of Yale & 
Towne Manufacturing Co. 


NEWS FROM 
THE FIELD 


Western Massachusetts 
Elect. Co. Personnel © 
Change 


James P. McKearin, chief engineer 
for Western Massachusetts Electric Co. 
retired on April 1, 1944. Mr. McKearin 
was formerly employed by the General 
Electric Co. and resigned as assistant 
district engineer of their Boston office 
in 1917 to accept the position of electri- 
cal engineer of the United Electric Light 
Co. at Springfield. 

When the United Electric Light Co. 
joined the Western Massachusetts Com- 
panies’ group in 1927, Mr. McKearin 
was appointed electrical engineer for all 
of the constituent companies in that 
group and was appointed chief engineer 
in 1936, 

Mr. McKearin was responsible for 
many additions and improvements to the 
company’s electrical system. Some of 
the major items were the building of 
the 66,000 and 115,000 v Montague Sub- 
station at Montague City, changes in the 
transmission system from 66,000 to 115,- 
000 v, the design and building of the 
115,000 v East Springfield Substation in 
East Springfield, the medium voltage 
network system in Pittsfield, the low 
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RoE perl o 


cemvonrcrcssstast 


Find Out What They Can Save You. . 


Coal crushing to proper combustion size at a total cost 
of less than a penny per ton, including maintenance, 
power, labor, depreciation and interest on investment, 


is an everyday performance for the AMERICAN Ring 
Crusher. 





Eccenrare ‘ 
Aosustment 








Above: Cross-sectional view of 
American Ring Crusher. Left: Pat- 
ent shredder rings split coal in 
uniform size instead of crushing it 
—a patented "American" feature. 





AMERICAN PULVERIZER 


IRIGINATORS AND MANUFACTURERS 


It is being done, for example, at the busy South Charles- 
ton, W. Va., plant of Westvaco Chlorine Products Co., 
whose crusher is pictured above. It is being done also 
in the boiler room of a packing plant in Iowa, a cen- 
tral station in Illinois and many other classes of plants. 


Coal entering the AMERICAN Ring Crusher from the 
top, falls on and is struck by rings in suspension. This 
action of the rings, shattering and distributing coal 
before it reaches the breaker and grinding plates, is the 
“inside story” of American Ring Crusher economy. 
See diagram at left. 


For Stoker or Pulverized Coal Burning 


The use of AMERICAN Ring Crushers in power 
plants also promotes operating efficiency through better 
sizing of coal for either stoker or pulverized coal burn- 
ing. Hundreds of installations have shown that this 
better sizing cuts fuel costs from 2/2 to 8%. 


Find out what AMERICAN Ring Crushers can save 
in your plant. They are of heavy steel construction for 
long life, are equipped with anti-friction bearings for 
low power consumption. Complete performance infor- 
mation, together with list of users in plants like yours, 
will be sent on request. 


COMPANY 


CRUSHERS 


OF 


RING 
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QUIMBY 





PUMPS 


QUIMBY PUMP 
COMPANY 


INCORPORATED 





You may be spending twice as much SUCTION PRODUCING UNIT 
for ash removal as you need. Why not 
get full details on the money- and labor- 
saving Beaumont Birch “Vac -Veyor” 
pneumatic ash handling system. 


Write today for bulletin just 












/ — Tat HOPPERS —o 










BOILER 






AIR METERING 
INTAKE 





BEAUMONT BIRCH COMPANY 


1505 RACE STREET PHILADELPHIA, PA. 
DESIGNERS ¢ MANUFACTURERS « ERECTORS OF COAL AND ASH HANDLING SYSTEMS 
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voltage network system in Springficld, 
and the installation of the carrier cur- 
rao relay setup on the transmission sys- 





Tite McKearin is a Fellow of the 
American Institute of Electrical Engi- 
neers, a member of the Engineering So- 
ciety of Western Massachusetts and the 
Springfield Lodge of Elks. He plans to 
continue to maintain his residence at 8| 
Lyndale Street, Springfield. 

John W. Bennett, who has been as- 
sistant chief engineer of Western Massa- 
chusetts Electric Co., was appointed 
chief engineer to succeed Mr. McKearin. 

Mr. Bennett was born in Wright 
County, Minnesota, and attended the 
University of Minnesota. Previous to 
joining the Western Massachusetts Com- 
panies’ organization in April, 1930, as 
distribution engineer, he was head of the 
Engineering Department of the Eastern 
New Jersey Power Company. He was 
chairman of the Springfield Section oj 
the American Institute of Electrical En- 
gineers in 1934-5, and president of the 
Engineering Society of Western Massa- 


chusetts in 1939-40. 

Dr. Willis R. Whitney 
Receives Honorary 
Membership in Electro- 


e e 

chemical Society 

Dr. Wittis R. WuitNey, honorary 
vice president of the General Electric Co. 
and first director of its Research Labo- 
ratory, has been made an honorary mem- 
ber of the Electrochemical Society. A 
charter member of the organization and 
its president in 1912, Dr. Whitney was 
awarded the certificate of honorary mem- 
bership from the Society’s president, Dr. 
Robert M. Burns, on April 14, during 
the organization’s meeting in Milwaukee. 


National Association of 
Power Engineers to Meet 
in St. Louis 


PLANS ARE NOW BEING MADE for the 
annual meeting of the National Associ- 
ation of Power Engineers to be held in 
St. Louis next August 22 to 25 at Hotel 
Jefferson. As is customary, the National 
Power Show will be held in conjunction 
with the meeting. Invitations to all 
recognized engineering societies have beet 
extended and an interesting program of 
nationally known speakers is being ar- 
ranged. The general chairman of the 
local convention committee is F. C. Laut- 
ketter and J. A. Whitmer, 6020 S. Kings 
highway, St. Louis 9, Mo., as. ché 1irmall 
of the publicity committee, is in position 
to answer inquiries regarding the con- 
vention. 


Dates Announced for 
Annual Meeting of Smoke 
Prevention Association 


THE SMOKE PREVENTION ASSOCIATION 
or America, through its  seeretaty. 
Frank A. Chambers, has announced that 
the annual amie of the Association 
will be held June 6 to 9 inclusive at the 
Hotel Statler in Detroit, Mich. All 
phases of smoke abatement will be cov 
ered at the meeting with special empha- 
sis on the influence that the enforcemet 
of-smoke ordinances has on fuel constt 
vation and how smoke departments 
throughout the country can cooperalt 

with the National Fuel Efficiency Sectiot 
of the U. S. Bureau of Mines. 
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THERMIX FAN-STACKS 
LINED UP FOR WAR! 


These Thermix Fan-Stacks are evac- 
uating approximately 2,000,000 cubic 
feet per minute of dangerous fumes 
to the atmosphere. That's all we can 
tell you about them now. 


Because Thermix Stacks proved 
their dependability and efficiency in 


pre-war work, hundreds of them have: 


already gone into service in war 
plants. They are doing their part in 
the gigantic struggle to increase pro- 
duction and to save power, fuel and 
steel. 


Our facilities are devoted entirely 
to the manufacture of high priority 
equipment for the war effort. 


Catalog No. 109 sent on request. 


PRAT-DANIEL CORPORATION, PORT CHESTER, N. ¥, mage * 


Project Engineers: Thermix Engineering Co., Greenwich, Conn. 
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Fifth Annual Water 
Conference to Be Held 
October 30-31 


THE ENGINEERS’ SOCIETY OF WESTERN 
PENNSYLVANIA is planning to hold its 
5th Annual Water Conference in the 

For William Penn Hotel, Pittsburgh, Pa, 

on October 30-31. As in the past, H. M. 

oO Olson, Chairman of the Water Confer- 

ZL ence, will have general charge of the 

fag entire meeting and all inquiries regard- 
ing the arrangments should be addressed 

h Temperature to him in care of the Engineers’ Society 
of Western Pennsylvania, William Penn 


nsfer Jobs Hotel. 
U. S. Bureau of Mines Opens 
Chicago District Office 


A Cxuicaco District OFFice of the 
U. S. Bureau of Mines, in charge of 
Arlen Z. Jennings, newly appointed dis- 
trict engineer, was opened on April 1, 
1944. The address is U. S. Courthouse, 
Rooms 853-854, Chicago 4, IIl., Tele- 
phone: Harrison 4700, Extensions 84 and 
Rempe Shell and Coil units are suitable for liquid 193. This is the first office of the Bureau 

aan in Chicago. In addition to its functions 
cooling to as low as 40 degrees below zero or liquid as a branch office of the Bureau of 
heating to elevated temperatures. They are individ- Mines, the office will co-operate in tech- 
Q a a : nological investigations of: 
ually designed for specific capacity requirements. 1. Fuels utilization (coal, oil, gas) 

; . 2. Handling and storing coal by 
Write for estimates. a. Great Lakes coal docks 

b. Mid-West river docks 

c. Industrial plants 


3. National Fuel Efficiency Council's 

1 ee ee Oa @. program 
e Mr. Jennings has been instructed to 
342 No. Sacramento Blvd., Chicago continue for another season the investi- 
gation begun two years ago on, handling 
and storing coal on the Great Lakes. He 
will gladly make available, to all those 


interested, the information he has gath- 
ered on this subject, as well as all other 


! \\ data on fuels prepared by the Bureau 
S for public use. 
FOR 


or Hig 
Heat Tra 








Research on Coal-Fired 
Boilers 


© @ Poss1BiLities of coordinating their 
TRAPS FLOATS VALVES efforts in research for the improved 
utilization of bituminous coal were dis- 
for E ver y a ur pose cussed by boiler and radiator manufac- 
turers and members of Bituminous Coal 
Research, Inc., at a joint conference of 
the Institute of Boiler and Radiator 
THERMOSTATIC _IN- Manufacturers and the Heating Equip- 
oor de a” ae ee _ 4 peg oe — — 
: A : of B.C.R. at Battelle Institute, Colum- 
F.4 pling non bus, Ohio, March 21. : 
to 225 Ibs. The meeting was called to determine 
what information on bituminous coal 
that would foster their mutual interests 
could be obtained by B.C.R. for the 


NICHOLSON Steam Traps, Floats, Valves and other Institute of Boiler and Radiator Manu- 
control devices are today being put into use by facturers. Preliminary plans for the 
representative firms in every major line of American formation of joint research advisory 
industry—conclusive proof of their superior features. ee oie a “—" and — in 
FLOATS, cbove, in all ie: iler_ manufacture, boiler performance, 
i above, are made in all shapes and sizes hand Stag anil poe: Sr fiting, and melll 
‘ ; : 
CYLINDER CONTROL VALVES—2, 3, = of a and rating boilers wer 
and 4way types for single and r iscussed. ; : 2 ‘ 
double-acting cylinders. Pressures J. F. MclIntire, vice-president in 
5,000 Ibs. For air, steam, water, PISTON-OPERATED STEAM charge of research, U. S. Radiator Corp, 
TRAP—High, pressure “ — over the conference, and H. : 
h ao” Ua ; avenson, president of B.C.R, J. = 
SEND FOR BULLETINS to 630 ibs. “one of, 2 Tobey, chairman of the BCR. Techn: 
‘ variety of modernly de- ca visory Board, an . &, Fiaray, 
See Our Catalog in Sweet's signe i “operated traps for chairman, B.CR. codieattinn cn Hae 
ime? Equipment addressed the group. i= 

cited the need for cooperative effort 
W. H. | ICHOLSON & CO. cl improve the utilization of coal in boiler 

heating equipment. 

The conferees agreed that conven- 














oil, etc. 
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KELLOGG PIPING 


IS DESIGNED TO DO A JOB 
CORRECTLY and ECONOMICALLY. =~ 








implify piping problems because they 
conserve space—minimize joint stresses— 
provide safe connections to equipment 
unable to stand high forces or moments 
due to expansion—and give flexibility 
and complete reliability... 


Many of America’s central stations, proc- 
ess plants and marine power plants have 
successfully met war time emergency needs 
because the Kellogg piping was designed 
and prefabricated to provide sufficient flex- 
. ghee “Ee: ibility and reliability. . 


KELLOGG 














THE M. W. KELLOGG COMPANY 
JERSEY CITY, N. J. + 225 BROADWAY, NEW YORK 7, N.Y. 
Representatives: LOS ANGELES: 609 SOUTH GRAND TULSA: PHILTOWER BLDG 
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ALLA 1 | (fee//10/ BK \ IN iy \ tol 1) ience of use and smokeless performance 
=~ were prime requisites of postwar heat- 

| | | ( HI | | ing equipment. Heating plants for the 
\ aes small home of the future will be de- 


signed for 50,000 tet per hr i 
4 : rating, it was believed. Improved work- 
of purifying acide of drying exhaust manship and the liberal use of insula- 


steam & oil through steam through tion in postwar home construction, with 

consequent saving in fuel, were foreseen. 
Swartwout Separators Swartwout Exhaust Heads Hand-fred hollers are expected to 

meet the needs of the small home owner 
} whose heat requirements are too small 
to warrant a_ stoker. The principal 
problem is the design of fuel and com- 
bustion space to provide smokeless com- 
bustion and infrequent attention. The 
question will be explored further in 
future meetings. 

Automatic firing of residential boil- 
ers by clinker-type stokers has presented 
a problem in boilers of small grate di- 
mensions. Discussion of designs of new 
equipment to permit automatic firing of 

" : small boilers was scheduled for an- 
The Swartwout Helix gives r other meeting. Larger residential boil- 
the entering steam a positive . ers have long been fired successfully 
whirling motion that with stokers of various types. 


throws aside all impurities. 
‘ Springdale to Add 


A HIGH DEGREE of separation is "THE SAME PRINCIPLE as used in ° 
gained through ~sliel. 20 Separa- Swartwout Separators works as effi- 65,000-kw Unit 
tors with practicallynopressuredrop. ciently in the Exhaust Heads to re- APPROVAL to install a 65,000 kw gen- 
Made in vertical and horizontal styles move oil and water from exhaust erating unit has been given by the War 
in a range of sizes. Bulletin S-14-B_ steam. Made in wide range of sizes. Production Board to West Penn 
sent upon request. Bulletin S-16-A sent upon request. Power Co. in order to meet the in- 
creasing electrical requirements of war 
--sestal and communities in hia 
Pennsylvania, it was announce pril 
POWER PLANT 19 by H. L. Mitchell, president. 
It is planned to add the new unit 
EQUIPMENT to the company’s Springdale P.wer 
Station on the Allegheny River, 17 
THE SWARTWOUT COMPANY ¢ 18511 Euclid Ave.. Cleveland 12, Ohio ee ge eee: oe eee 
Z capacity will increase this station’s 
capability to approximately 300,000 kw 
and make it one of the largest in West- 
ern Pennsylvania. 

Springdale Power Station will be 
enlarged to house the new addition, 
which will be a: unit installation con- 
sisting of an 800,000.1b per hr boiler 
to supply 1250 psi, 925 F steam to a 
3600 rpm condensing turbine. The 80 
per cent power factor generator will 
be connected directly through two 
40,000 kva, 3-phase transformers to the 
present 132 kv bus at Springdale. No 
additional transmission lines or sub- 
stations will be required to take care 
of the increased station or system load: 

The additional 275,000 tons of coal 
per year required will come from the 

’ present Springdale mine, the tipple of 
which is adjacent to the power station. 

The program calls for the new unit 
to be in operation in the fall of 1945. 


S.1-0-w ’Em Down With COMBINATION NON-TILT VALVES | Coal Sampling Bulletin 


THE BureEAv OF MINEs has published 
= a bulletin showing quantitatively the 
If Sneed plant operates two or mane effect of the variables that determine. 


reciprocating pumps—Boiler Feed, the final accuracy of the analysis of a 
Vacuum, Condenser, General Service—the chances are that sample of coal, Dr. R. R. Sayers, Di- 
you can save up to 15% in steam and cut maintenance. cost rector of the Bureau, has announced. 


: i i This bulletin, presenting informa- 
at the same time by using COMBINATION Pump Valves. ton of aiudiicnnes ts tikes ted wae 


They lift straight, close quickly, prevent racing and ham- ducers, and to industrial and commer- 
mering, eliminate many pump repair bills. Ask for descrip- cial consumers requiring coal of defi- 
tee iealintin nite specifications, was prepared by 
‘ Bertrand *-A. gs sok , fuel 
. . engineer. at the Bureau’s central ex- 
They Match the Fine Performance of Combination Silent Check Valves. pa et be a ik Pittsburgh, Fa.a 
contains hitherto unpublished data on 
coal sampling and float-and-sink tests 
y VE _ | made ayailable from the Pittsburgh 
5 Coal Co., Battelle Memorial Institute 

and the Bureau of Mines. 
846 WIOTA STREET, PHILADELPHIA, PA. Variables are of two kinds, the bul- 


letin notes; first, those related to the 
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ENSELY constructed of silicon carbide plus 





gen- 

__ a highly refractory bond, and fired at high 

B temperatures, CRYSTOLON Brick perform 

pa most efficiently under peak operating con- 
ditions. Their dense surface resists slag pene- 

we tration, making clinker removal easy. They 

onal are unaffected by the corrosive action of 

he coal ash slag and will not spall in elevated 

a temperatures. 
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Pipes clogged with scale can do only half their work. Scale in cooling 
systems, boilers or water systems cuts down the efficiency of the pipe and 
costs money. Haering Organic Glucosates will remove this scale and 


prevent further deposition. 


Write today for any of our technical book- 
lets. Better still, a Haering Field Engineer 
will gladly call and study your problems 


without obligation. 


D. W. HAERING & CO. Inc. 


GENERAL OFFICES: 


205 West Wacker Drive, Chicago 6, Ill. 





Th IMO PUMP 


LIKE THE SUBMARINE ON WHICH IT IS USED 


The submarine represents the most con- 
centrated power known to naval warfare. 
Similarly, the IMO oil pump provides 
great concentration of pumping capacity 
in small space. It is extremely compact, 
rugged, simple and reliable, having only 
three moving parts and no valves or pilot 
gears. 

The IMO oil pump is used on sub- 
marines for pumping both fuel and lubri- 
cating oils. You can use this small, but 
effective, pump for handling oil of prac- 
tically any viscosity, in any volume, and 
at any pressure. Ask for Leaflet 1-112. 


/MO0 UMP DIVISION 


m Turbine Company 











have been built by this organiza- 
tion. .. . No charge for preliminary 
sketch, estimate and _ specifica- 
tions. Our service also includes 
Boiler Settings, Linings for Steel 
Stacks, Repairs and Extensions of 
chimneys. . We shall be 
glad to have your inquiries. 


\ P: 
AMERICAN 
ee 


147 Fourth Ave New York 3, N. .Y 


BRANCHES: BOSTON @ PHILADELPHIA 
BUFFALO @ CLEVELAND @ DETROIT 





degree of heterogeneity of the coal at 
the point of sampling, such as the ay. 
erage ash content of the coal, the de- 
gree of ash segregation in the unmined 
bed, the mixing operations that occur 
in transit, and the size distribution of 
the individual pieces; second, those 
that depend on superimposed sampling 
actions, which are concerned mainly 
with whether the samples are taken at 
random or in an orderly way. Mathe- 
matical expressions and relations of 
these factors are established and sup- 
porting experimental data are given. 

“Fundamentals of Coal Sampling,” 
Bureau of Mines Bulletin 454, is ob- 
tainable from the Superintendent of 
Documents, Washington, D.C., for 20 
cents per copy. 


Eastern Shore Public Service 


Expansion (Correction) 

FroM INFORMATION received since the 
publication of the item under the above 
heading on page 178 of the March, 
1944 issue, it has been learned that the 
engineering work and purchase of 
equipment for this project will be done 
by United Engineers & Constructors, 
Inc., 1401 Arch St., Philadelphia, Pa, 
instead of the Atlantic Utility Service 
Corp., as was previously indicated. 


Falck Succeeds Krug in 
WPB 


Donatp M. NELson, Chairman of the 
War Production Board, has announced 
the appointment of Edward Falck as 
Director of the Office of War Utilities. 
Mr. Falck succeeds J. A. Krug, who is 
leaving WPB to accept a commission as 
Lieutenant Commander in the Navy for 
assignment to active duty. 

Mr. Falck has been Deputy Director 
of the Office of War Utilities since Feb- 
ruary, 1943, and since March 17 of this 
year has also served as Executive Direc- 
tor of the Combined Production and 
Resources Board. He will continue to 
fill the latter post while carrying his new 
assignment. 

From 1933 to 1937, Mr. Falck was 
Director of Research and Rates for the 
Tennessee Valley Authority. From 1937 
to 1941 he was Assistant to the Vice 
President of the Consolidated Edison Co. 
of New York; in 1941 he came to the 
Office of Production Management, at 
Mr. Krug’s request, to serve as Chief 
of the Power Allocations Section of the 
Power Division. 

Mr. Krug, whose home is Madison, 
Wis., was Director of Power for TVA 
prior to becoming head of the OPM 
Power Division in the summer of 1941. 
He became Deputy Director General and 
Head of the Distribution Bureau in 
WPB in August, 1942, and was ap- 
pointed Director of the Office of War 
Utilities in February, 1943. In_ that 
same month he was also appointed Pro 
gram Vice Chairman of WPB. 


ASME to Meet in 
Pittsburgh 


THE COMING SEMI-ANNUAL MEETING 
of the American Society of Mechanical 
Engineers will be held at the William 
Penn Hotel, Pittsburgh, Pa., on June 19 
to 22, inclusive, for which an excellent 
program has been arranged that is com- 
prehensive in character. , 

Pittshurgh was chosen because of its 
dominant position in the production of 
the primary products of steel and coal, 
making it the natural place to hold a 
mechanical engineers’ meeting to dis- 
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WE ELIMINATED THIS TINY PIN 


In conventional stoker designs the transmission is pro- 
tected against overload by a little metal gadget called 
a shear pin. In case of a blocked feed screw, the pin is 
sheared off, thereby disconnecting the motor from the 
driving mechanism. Until a service man can replace 
the pin, the stoker is inoperative. 

The Winkler Stoker has no shear pin! Its transmis- 
sion is fully protected against overload damage by the 
Winkler Safety Release. If an obstruction should block 
the feed screw, this device automatically and continu- 
ously disengages and re-engages the motor and trans- 
mission until the obstruction is removed. The Winkler 
Stoker thereupon resumes operation without the need 
for service! 

Note well the construction of the Winkler Stoker 
Transmission. The inherent mechanical advantages of 
internal planetary gearing are ingeniously employed to 
provide a driving unit of extraordinary power. At the 
same time, this design materially reduces the heavy 


tooth load which causes rapid wear or breakage. 


Winkler Stokers are playing an important role today 
in the conservation of both manpower and fuel. Your 
request for further information is invited. 


o> WINKLE Rec: 
Ee, 


jelly automatic STOKERS 

















The Winkler Stoker Inter-planetary 
Transmission—fully automatic 
and longer-lived. 


SEND FOR 

THIS BOOKLET 

The Winkler En- 

gineering Depart- 

ment has published an 

interesting brochure on the 

mechanics of inter-planetar 
earing as applied to Winkler Stokers. 
our request for a copy will be 

promptly honored. 


ndaOR 


U. S. MACHINE CORPORATION - LEBANON, INDIANA 
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When you want 
accurate and depende 
able automatic temperature 
or humidity control forIndustri- 
al Processes, Heating or Air Cond- 
itioning Systems, call in a Powers 
engineer. With over 59 years of exe 
perience anda very completelineof 
self-operating and air operated 
controls we are well equipped to 
fill your requirements. 
Write for Circular 2520 
2746 Greenview Ave., Chicago 
Offices in 47 Cities—See 
your phone directory. 


THE 
POWERS REGULATOR CO. 





cuss the problems of industry, produc- 
tion, transportation and management. 
Many interesting inspection trips have 
been arranged for those desirous of vis- 
iting modern industrial plants. 


William G. Christy Opens 
Office in Jersey City 


WittrAM G. Curisty has opened an 
office at 921 Bergen Ave., Jersey City 
6, N. J., where as a consulting engineer, 
he will specialize in combustion, boiler 
plants, smoke, dust and cinder abate- 
ment. - Mr. Christy has for many years 
been in charge of the Hudson County 
Department of Smoke Regulation. 


National Chemical Show 
November 15-19 


Tue THIRD National Chemical Expo- 
sition will be held November 15 through 
19, 1944, at the Chicago Coliseum, ac- 
cording to announcement by M. 
Arveson, chairman of the Exposition 
Committee. Marcus W. Hinson, man- 
ager of the first two national shows, 
will direct the November exposition. 

“We anticipate that the new home 
will do justice to the growth of the 
national show,” said Mr. Arveson. 
“Satisfactory facilities will be available 
for the National Industrial Chemical 
Conference which has always been an 
interesting feature of the exposition as 
well as for the display of motion picture 
programs which will also be continued. 

“The main exhibition hall is ade- 
quately suited for our show purposes. 
There are no obstructions, it has a high 
ceiling. and the floor load is unlimited, 
Mowing for virtually any type of ex- 
hibit. 

“The arrangement of wide . aisles 
throughout the exposition space will pro- 
vide maximum comfort for visitors and 
will permit convenient arrangement of 
exhibits so that each display is assured 
of maximum attention. 

“Progress is being made in plans for 
the motion picture program as well as 
for the conference, and these two fea- 
tures again will be highlights of the 
exposition.” 

Associated on the show committee 
with Mr. Arveson, who is identified with 
the Standard Oil Co. of Indiana, are 
Edward Bicek of the Illinois Institute 
of Technology, Victor Conquest of 
Armour & Co., L. E. May of The Sher- 
win-Williams Co., C. S. Miner, Jr., 
of Miner Laboratories, R. C. Newton 
and H. E. Robinson, both of Swift & 
Co., and B. B. Schneider of Schneider 
& Dressler. L. M. Henderson of the 
Pure Oil Co., president of the Chicago 
Section, is ex-ofticia a member of the 
committee. 

Headquarters for the show have been 
opened at 330 S. Wells St., Chicago 6, III. 


Work to Begin Soon on 


Deschutes Project 


BurEAU OF RECLAMATION, Bend, Ore., 
has plans nearing completion for first 
section of Deschutes irrigation project in 
vicinity of Bend, and will ask bids soon 
for different branches of work, to in- 
clude addition to hydroelectric generat- 
ing station at Cove, to cost approxi- 
mately $300,000; new flume across 
Crooked River, estimated at $250,000; 
and miscellaneous cohstruction to cost 
about $100,000. During summer it is ex- 
pected to issue call for b'ds for other 
work on first section, including distribu- 
tion system, laterals, canals and acces- 
sory construction, estimated to cost over 





WON'T STICK—WON'T JAM 


WON'T FREEZE—WON'T CHATTER 
mm Ti 


(es 


EASILY ADJUSTABLE 


§ AFETY silence and tight- 

ness are the out- 
standing characteristics of 
the Cochrane Multiport 
Relief Valve. A number of 
small disks, each with an 
independent holding-down 
spring, are used in place of 
a single disk. Thousands are 





_., giving satisfaction. 


COCHRANE CORPORATION 
3123 N. 17th Street, Phila. 32, Pa. 


COCHRANE 


MULTIPORT 


RELIEF VALVE 
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GRINNELL COMPANY, INC., PRovIDENCE 1, R. L 
_ Please send me a copy of the Data Book checked. 
[] Prefabricated Piping f] Constant-Support Hangers 
{] Pre-Engineered Spring Hangers 
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FASTER CUTTING 


.. With 


Clipper Masonry Saws 


Your Special Size and Shape 
Brick or Tile can now be “Tailor- 
Made” at a moment’s notice! 


The new Clipper Multiple Cutting 
Principle makes possible faster cut- 
ting of every masonry material re- 
gardless of hardness. 


Here are a few typical examples of 

the speed and accuracy with which 

fire brick can be cut for furnace 
repairs. 

This acid brick 

Lo 7 intended for a 

: 4\ chemical plant 

acid chamberwas 

cutcompletelyin 

two, in 37 sec. 


One of many in- 
tricate cuts per- 
formed on first 
qualityclaybrick | 
for heat treating | fy 
furnaces. Made, \* 
in 8 seconds. > 


Silica brick cut 
-...' lengthwise for 


Bs | open hearth fur- 
ig nace work, only 

")/ 9 seconds were 
required to com- 


plete this cut! 


Basic refractories 
for steel furnaces 
or cement kilns 
must be accur- 
ately installed. 
This magnesite 
brick was cut in 
12 seconds! > 


Clipper Saws are available for trial. 
Write for Descriptive Catalogs. 


4018 MANCHESTER 
ST. LOUIS, MISSOURI 











$1,800,000 additional. Appropriation of 
about $2,500,000 has been arranged for 
initial section of project, with second 
section estimated to cost close to $3,000,- 
000, making a total of $5,500,000, for en- 
tire development, including power lines, 
pumping stations, power substations and 
miscellaneous work. Project has secured 
a priority, on basis of construction of 
second section, noted, in 1945, when work 
on first section is expected to be com- 
pleted. C. H. Spencer is construction 
engineer, in charge. 


Georgia Power to Secure 
Federal License for 


e e 

Hydroelectric Project 

GrorciA Power Co., Atlanta, Ga., has 
been directed by Federal Power Commis- 
sion, Washington, D. C., to secure a 
Federal license for construction of pro- 
posed new hydroelectric generating plant 
at Furman Shoals on Oconee River, vi- 
cinity of Milledgeville, Ga., and it is un- 
derstood that company will make appli- 
cation for such authority at early date. 
Work on this project was begun in 1929 
without a license or other Federal ap- 
proval, and was discontinued about a 
year later, owing to general economic 
situation. Since that time, the develop- 
ment has been dormant until recently, 
when company announced intentions ‘of 
resuming construction and completing 
project at early date. The Commission 
now holds that the power dam and sta- 
tion would affect the navigable capacity 
of Oconee River, and therefore has 
made recommendation noted. In addition 
to generating plant, project will include 
transmission lines for connection with 
present high-tension system of company, 
power substations and other operating 
facilities. No estimate of cost has been 
announced. 


Pacific Gas & Electric 
to Expand Facilities 


Pacific Gas & Etectric Co. San 
Francisco, Calif., plans extensions in 
certain power stations during present 
year, as provided by priority ratings, 
including installation of generating units 
and auxiliary equipment. Work also will 
be carried out on a number of power 
substations and switching stations, as 
well as transmission line extensions. In 
an official statement regarding total gen- 
erating capacity, the company points out 
that gross output of all plants and power 
available by purchase by the close of 
1944 will be about one and one-half times 
the combined capacity of Grand Coulee 
and Bonneville hydroelectric plants of 
Federal Government, and close to double 
the capacity of the Boulder Dam gen- 
erating plant of Government. 


Extensions Planned in 
Bonneville Transmission 


Lines 


BONNEVILLE -PowER ADMINISTRATION, 
Department of Interior, Portland, Ore., 
has plans maturing for construction of 
new 115,000-v transmission line from 
point near Albany, Ore., to vicinity of 
Newport, Ore., close to 60 miles, to be 
used for primary source of power sup- 
ply for Lincoln County Public Power 
District at latter place, E. F. Altree, 
president. A power substation will be 
located in vicinity of Newport for con- 
nection with lines of Lincoln district. 
Surveys are being placed under way and 
actual construction is scheduled to begin 
soon, with completion next October. Dis- 





Your Blueprunt 


MORE 
POWER 


stats with 


OAKITE 
CLEANING 


| i | De-Scaling 
Diesel Cooling Systems 


ARE YOUR Diesel engines 
producing the maximum power 
of which they are capable on 
the fuel consumed? Are they 
running efficiently, economi- 
cally ... without overheating? 
To meet this wartime “must”, 
many power plant engineers 
and superintendents are taking 
advantage of the effective Oak- 
ite method for keeping Diesel 
cooling systems free from scale 
and rust that impair heat 
transfer. 

No dismantling is required. By 
introducing a solution of Oakite 
Compound No. 32 in the cooling 
system as directed, insulating de- 
posits are QUICKLY, THOR- 
OUGHLY and far more safely re- 
moved than with commercial raw 
acids. Normal cooling efficiency is 
fully restored . . . power output 
kept at maximum. 


NEW MANUAL... FREE! 
NEW, 28-page booklet gives the 
details you need for de-scaling not 
only your Diesels but also surface 
condensers, heat exchangers, lube 
oil coolers, and water-cooled com- 
pressors. Write for your FREE 
copy TODAY! 

OAKITE PRODUCTS, INC. 
18C Thames Street, New York 6, N. Y. 
Technical Service Representatives Located in All . 
Principal Cities of the United States and Canada 


OAKITE &y 


Specialized cleaning 


MATERIALS @ METHODS FOR EVERY CLEANING REQUIREMENT 
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INCREASE COOLING TOWER EFFICIENCY 


fwith ZPROPORTIONEERS 7 cHEMIcaL FEEDERS 








Jo Proportioneers. Inc. % 


manufactures 4 full line of 


proportioning equipment 


e- 
for constant rate or flow r 


sponsive feeding of Cal- 
ES 


gon, sulphuric acid, chlor- 


amines and other water 


conditioning chemicals. 








... FROM MECHANICAL METER 


A special internal gear train in Meter @ fitted with a contact switch 
provides an electrical impulse each time a fixed amount of liquid 
passes through the meter. Timer b, energized from contact in 
Meter a, runs through an adjustable cycle, operating the motor of 
the Adjust-O-Feeder ¢ for a predetermined number of minutes. 
Adjust-O-Feeder ¢ takes suction from Tank d and injects treating 


fluid into the line, assuring accurate treatment in proportion to flow. 


For Constant Rate Feeding, units @ and B are omitted. 


For further information 
send for Bulletin 1100 


7o PROPORTIONEERS. INC. % 


WRITE TO %PROPORTIONEERS, INC.% 46 CODDING ST., PROVIDENCE 1, 


May, 1944— POWER PLANT ENGINEERING — Chicago, Ill. - 


RHODE ISLAND 





201 





FIRE-SCALE AND 
SOOT ERADICATOR 


Eliminates Soot 
and Gine-scate 
without chipping 
on dcraping 
Manual chipping of fire- 
scale and scraping soot from 
boiler heating surfaces 


wastes valuable time and la- 
bor, and ties up the unit. 


Simply feed Xzit into the 
fire-box while your boilers 
continue to operate, and all 
accumulated fire-scale and 
soot will be reduced chem- 
ically so they can be dissi- 
pated by natural draft or 
blowing, without chipping or 
scraping. Mi 
Xzit stops sparking and ex- 
tinguishes stack fires instant- 
ly. Periodic use keeps heat- 
ing surfaces clean, saving 
fuel and reducing mainte- 
nance. 


Xzit is being used in all types 
of stationary power plants 
and on board American and 
Allied merchant and naval 
vessels. 


Write for demonstration in 
your plant. 





trict has been securing power from gen- 
erating station at saw and lumber mill 
of C. D. Johnson Co., Toledo, Ore., 
which will be used for standby service in 
future. At a later date, Bonneville Ad- 
ministration plans to construct additional 
transmission lines to a point south. in 
Lincoln County, where distribution will 
be carried out by Lincoln district in that 
area. Another power substation will be 
constructed at line terminus, and exten- 
sions carried out in rural electric system. 

Bonneville Administration has plans 
under way for construction of another 
115,000-v transmission line to Portland, 
Ore., making the first Bonneville power 
line in that city. Application has been 
made to Portland City Council for per- 
mission to proceed with work in munici- 
pal limits. Line will be used for power 
supply for Portland General Electric 
Co., to augment present available power 
for local distribution, and is expected to 
be completed for service next summer. 
A power substation will be built for con- 
nection with Portland company _trans- 
mission system. Bonneville Administra- 
tion has secured a priority rating for 
project from WPB. 


Electric-Operated Ore- 
Processing Mill 


Scotia MinineG Co., Scotia (Monroe 
County), Pa. care of H. M. Wallace, 
Sunbury, Pa., president, organized a few 
years ago to take over abandoned iron 
ore properties at first noted place, has 
plans maturing for early re-opening and 
active development of the mines, located 
about 4 miles from State College, Pa. 
Work will include construction of a new 
ore-processing mill, consisting of several 
one and multi-story buildings, equipped 
for large output. Machinery will be 
electrically-operated. A transmission line 
will be constructed from State College 
for power supply, to be furnished, it is 
understood, by West Penn Power Co., 
operating in that area. A power substa- 
tion also will be built at mill site. New 
machinery will be installed for ore-min- 
ing service, with sufficient capacity for 
raw material requirements for mill. 
spur railroad line also will be constructed 
to plant from State College. Entire pro- 
gram is estimated to cost about $500,000, 
with financing provided by Defense 
Plant Corp., Washington, D. C. Leo 
Moerschbacher, Port Matilda (Centre 
County), Pa., is manager of company. 


Coolidge and Russian 
Scientist Awarded 
Franklin Medals 


Wit.1AM Davin Coorince, vice presi- 
dent and director of research for the 
General Electric Co., and Peter Kapitza, 
director of the Institute for Physical 
Problems, Academy of Sciences, Union 
of Soviet Socialist Republics, were 
awarded the 1944 Franklin Medals of 
The Franklin Institute, Philadelphia, on 
April 19. 

Dr. Coolidge’s x-ray tube has 
changed x-ray technique from an art 
to a science, enormously extending the 
range, utility and effectiveness of x-rays. 
In developing the x-ray tube from an 
inexact device to its present form—a 
tube with the highest possible vacuum 
in which an electron stream from a fila- 
ment, heated by an auxiliary current, 
can be directed upon a tungsten target 
by a separately controlled voltage—he 
has completely revolutionized the use 
of x-rays, creating the science of radi- 





ENGINE 


ALARM 
SYSTEMS 


TYPE M 


CONTACT 
MAKERS 


Pressurestatic or Thermostatic Con- 
tact Makers for lubricating-oil or 
circulating-water systems for all 
types of stationary or mobile equip- 
ment. 


Now available in sheet-steel housing 
to avoid critical materials. 


Can be supplied with complete in- 
dicating system. 


COMPLETE | 
ALARM 


SYSTEM 


TYPE M-3B 


Complete alarm system consists of 
Type M-3B combination pressure 
control, juriction box and visual in- 
dicator, together with Type M Ther- 
mostatic Contact Maker, and signal 
howler. 


WATER- AND 
WEATHER-TIGHT 


TYPE C 
CONTACT MAKERS 


Where Contact Maker 
is exposed or must be 
waterproof, Type C 
Pressurestatic or Ther- 
mostatic is recom- 


dad 




















Manufacturers of engine alarm sys- 
tems, annunciators, marine and in- 
dustrial instruments. Write for speci- 
fications. 


WAKING INSTRUMENTS, INC, 


i Ave., 
a a sn ‘y ° r) - _ _ Telephone 4-131? 
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“These traps” (Cochrane Multi- 
port Drainers) “discharge con- 
tinuously, the valve opening be- 
ing determined by the height of 
water in the float chamber; the 
larger the volume of water, the 
larger the valve opening. The 
rotating movement of the sleeve 
valve serves to keep the valve 
free of sludge accumulation.” 


— Steam Engineer of large 
New England paper mill, 





Two Coch- 
rane Multi- 
port Drain- 
ers handle 
condensate 
returns for 
process, ina 
large south- 
ern printing 
plant. 


Cochrane Multiport Drain- 
er draining stage heater 
at 360° temperature and 
125 Ibs. pressure on car- 
go vessel. 


Write for a copy of Publication 2925, 
COCHRANE CORPORATION 
3123 N. 17th Street, Philadelphia 32, Pa. 


OCHRANE 


DRAINERS 





ology. He has developed the tube to a 
point where it can operate on much 
higher voltages. The greater penetrat- 
ing power which results is now used in 
cancer research. In achieving this, 
Coolidge applied the cascade principle 
which is now used in equipment for 
radiographic examination of steel cast- 
ings and welds to discover internal de- 
fects. 

Dr. Kapitza’s great work has been 
the invention of a method of producing 
extraordinarily high magnetic fields, 
many times greater than were previously 
thought possible, and the development 
of ingenious methods for making mag- 
netic measurements of various kinds 
upon small pieces of matter exposed for 
a small fraction of a second to such 
fields. : 

He also designed and constructed a 
machine for making liquid air and 
liquid hydrogen which is much more 
efficient than any machine yet developed. 
It is very much smaller in size than 
those used previously. It is believed that 
the Russian Army has used liquid air 
for military purposes and, therefore, 
this work has contributed substantially 
to the war effort. 


Motion Pictures of Fuel Beds 


AT A SESSION of the Spring Meeting 
of the American Society of Mechanical 
Engineers held in Birmingham, Ala., 
Otto de Lorenzi, Director of Education 
of the Combustion Engineering Co., 
New York, described the use of a new 
tool in the form of “speed-up” motion 
pictures in color as a means to improv- 
ing efficiency and economy of combus- 
tion. 

“The general impression gained, when 
looking into a stoker fired furnace, is 
that the fuel bed is motionless, incan- 
descent and active”, said Mr. de Lorenzi. 
“While the actual motion is very slow, 
nevertheless it is positive and regular. 
The slowness makes it difficult for the 
human eye to see, follow and remember 
successive steps during any given cycle. 
Furthermore there are distractions due 
to the intensity of illumination, eye 
fatigue and sudden occurrences in sec- 
tions of the furnace other than the one 
under observation. 

“Consequently, to have a true picture 
of sequence of operation and resulting 
changes, the action must be speeded up. 
The amount of ‘speed-up’ cannot be ac- 
complished by simply running the stoker 
faster, even if it were possible to reduce 
intensity of illumination, because action 
would still be too slow. Furthermore 
conditions that would be developed are 
not representative of those at normal 
rate of operation. Another difficulty en- 
countered in trying to set up or repro- 
duce certain fuel bed action is that no 
two observers see the same sequence of 
occurrences unless there is ample repe- 
tition. As a result, there may be differ- 
ences of opinion as to cause and effect. 
Conclusions or suggestions for remedies 
will vary. Considerable time may be 
lost in arriving at designs or changes 
required to produce desired results. 

“A valuable tool, in the form of 
‘speed-up’ motion pictures, is available 
for analyses of this type. With its use 
the stoker may be operated normally. 
The exposure rate can be adjusted to 
secure any desired degree of speed-up. 
The resulting picture is then projected 
over and over again, reproducing every 
detail and sequence of operation. The 
accelerated action permits a_ careful 
study of changes as they occur. Repe- 
tition enables all observers to see the 
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HELP WANTED 


STEAM POWER PLANT 
ENGINEER 


Capable of selecting all equip- 
ment and supervising prepara- 
tion of mechanical drawings 
and specifications for industrial 
power plants. Prefer man under 
45. Position is with established 
firm and offers permanency and 
advancement to qualified appli- 
cant. Answer by letter giving 
full ‘details. 


ADDRESS BOX 1439 
POWER PLANT ENGINEERING 
53 W. Jackson Blivd., Chicago 4, Ill. | 




















HELP WANTED—MALE 
TECHNICAL 


MECHANICAL ENGINEER, 
thoroughly experienced engineer- 
ing design mechanical sections of 
steam power plants for industrial 
and utility applications involving 
moderate to high pressure-tempera- 
ture steam and. efficient burning va- 
rious fuels. Should have adminis- 
trative and executive ability and 
capable further development. Age 
35-45. First reply must give full 
particulars as to age, education, 
specific experience in detail, avail- 
ability, draft status, salary, etc.; 
attach photograph which will not 
be returned. Location New York. 
If now employed at highest skill, 
do not reply. 


Address Box 1438, 

Power Plant Engineering, 
420 Lexington Ave., 

New York 17, N. Y. 


BUSINESS OPPORTUNITIES 
AGENCIES WANTED 


Our Minneapolis Office can handle one 
or two additional lines. We now have 
a line of rotary pumps and flexible 
couplings. Additional agencies should 
be for products used by machinery 
manufacturers, machine shops, or food 
industries. ; 
A. C. NYDEGGER 


1127 N. Van Buren St., Milwaukee 2, Wis: 
Phone: BRoadway 2888 
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BOILER PLANT EQUIPMENT 
Gas and Oil Burners — Bulletin 
No. R-1 contains a description of 
the operating principle, dimension chart 
and performance curves for the Webster 
Series R combination gas and oil burners. 
A useful reference for all combustion 
engineers. The Webster Engineering Co. 
2 Spreader Stokers — Bulletin No. 78 
describes the Fyr-Feeder multiple 
spreader type stoker under the theme 
“burns coal like oil.” The principle of 
the multiple spreader stoker is included 
with detailed illustrations and installa- 
tion data. American Coal Burner Co. 
3 Quick Steam-Cost Calculator — 
Steam plant operators will want 
this quick steam-cost slide rule calcula- 
tor. Figures steam costs for both oil or 
coal, Cleaver-Brooks Co. 
4 Unit Type Stoker—Bulletin No. 600 
tells about savings of Detroit Uni- 
Stokers in various industrial plants. 
These single retort, plunger feed, unit 
type stokers are flexible in operation, 
burn all grades of coal, serve boilers 125 
to 300 hp. Detroit Stoker Co. . 
Continuous Blow-Off Bulletin—The 
Cochrane Corp. bulletin 4081 on 
Continuous Blow-Off Systems illustrates 
the application of this heat-saving device 
that should be a part of every boiler 
room auxiliary equipment. The bulletin 
explains the heat saving that can be ac- 
complished, the advantages from the 
standpoint of regulating boiler concen- 
trations, the type of equipment available 
for different heat balance requirements, 
as well as illustrations and photographs 
of installations, heat exchangers, etc. 
Combustion Control—New Bulletin 
BD-44 discusses the importance of a 
simple combustion control system in sav- 
ing fuel; contains photos and diagrams 
showing application of Enco control 
equipment for furnace-draft, stoker- 
speed, and forced-draft control. The En- 
gineer Co. 
7 Plug Feed Skip Hoist Loading Gate 
—Bulletin No. 92, just released by 
The C. O. Bartlett & Snow Co., describes 
the company’s new plug feed type skip 
hoist loading gate for coal and ash sys- 
tems. The bulletin has “progress photo- 
graphs” showing how arms on the skip 
bucket release a latch on the gate, per- 
mitting the self-damming feed chute to 
be lowered into the position on rollers— 
and returned to latched position when 
the skip bucket is raised—avoiding fric- 
tion, wear, noise and spillage. 


ELECTRICAL 

Electrical Connectors — Technical 
: Bulletin 6050 tells about construc- 
tion features and speedy economical appli- 
cation of Burndy indent type electrical 
connectors. Made in one piece of pure 
copper, these connectors insure high elec- 
— conductivity. Burndy Engineering 
0. 


































































Rapid-Release Latches for Circuit 

Breakers—‘‘Rapid-Release Latches 
for Circuit Breakers,” by Carl Thumin, 
Mechanical Engineer, discusses the de- 
Sign of deadcenter and _  overcenter 
latches. Equilibrium diagrams are shown 
for both frictionless and frictional oper- 
ation. Design hints are included for re- 
ducing strains caused by load and for 
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‘eliminating the effects of impact in high- 


speed operation. This is I-T-E Bulletin 
4312. 
{0 Low Temperature Welding — New 
8-pg folder describes use of Eutec- 
tic low temperature welding rods for 
quick repairs on engine blocks, crank- 
shaft casings, pulleys, etc.; for surfacing 
bearings, guides, valve seats and shafts. 
Contains helpful Eutectic rod selector 
table; lists technical literature available. 
Eutectic Welding Alloys Co. 
1 Maintenance of Electrical Equip- 
ment—A 28-pg booklet of conve- 
nient pocket size entitled “Care and 
Maintenance of Electrical Equipment” 
and containing simple instructions for 
keeping switches, panelboards and 
switchboards in good operating condition 
is announced. Book contains a parts or- 
dering list of Square D electrical equip- 
ment. Illustrated; may be obtained with- 
out cost. Square D Co. 
12 Drying Electrical Equipment—How 
a few kw’s of infrared can speed 
up baking and preheating jobs, dry out 
motor windings and control panels, bake 
insulating varnish on motor parts, etc., 
is covered in new bulletin on Evenray 
heaters. Maintenance departments also 
use them for thawing frozen pipes and 
removing paint. The Fostoria Pressed 
Steel Corp. 
{ Current Regulating Compensator 
for Welding—New Bulletin GEA- 
4207 deals with operation and applica- 
tions of an electronic current regulating 
compensator for G-E thyratron-welding 
control. Contains characteristic curves 
of compensator showing small variations 
in welding current for changes in line 


voltage. General Electric Co. 
i New Booklet on Power Centers— 
For quick installation in war 


plants, shipyards, hospitals, and similar 
applications, Power Centers—compact, 
coordinated unit substations available in 
all standard ratings—are discussed in a 
new 25-pg booklet announced by West- 
inghouse Electric and Manufacturing Co. 
It contains a timesaving guide to the se- 
lection and specification of indoor and 
outdoor transformer installations, includ- 
ing coordinated disconnect and protective 
equipment. Standard arrangements are 
suggested to fit the various types of dis- 
tribution systems. Factory-assembled 
and tested, Power Centers combine all 
transformer and switching material in 
one unit. , 


FANS, PUMPS AND COMPRESSORS 
{ Feather Valve Compressor — With 

brief text and interesting colored 
sectional views, Bulletin 1-667-Bl de- 
scribes the construction features and 
operating advantages of Worthington 
feather valve compressors. These com- 
pact units are said to require one-fourth 
the foundation normally required for 
same capacity horizontal compressor. 
Worthington Pump and Machinery Corp. 
16 Facts About Rotary Pumps—Bulle- 

tin No. 304 entitled “Facts about 
Rotary Pumps” pictures the operating 
cycle, buckets, rotor and other features 
of Blackmer rotary pumps. Also shows 
single unit, twin unit, V-belt and Steam 
turbine drive, and various pump types; 
contains capacity curve and other useful 


‘data. Blackmer Pump Co. 
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{7 Chemical Proportioning Pumps — 
Available in 8 types in over 200 
sizes for any applications involving pres- 
sures to 22,000 psi and capacities from 
0 to 1800 gph, Hills-McCanna chemical 
proportioning pumps will feed the proper 
proportion of treating agent regularly, 
and without fail. Write for Catalog P-41 
for complete details and engineering 
data. Hills-McCanna Co. 
i8 Heavy Duty Air-Cooled Compres- 
sors—New 56-pg Bulletin A-52 de- 
scribes the Sullivan line of heavy duty 
two-stage air-cooled for industrial plants 
and mines. Twin units have common 
double shaft motor. One compressor with 
motor can be installed and twin compres- 
sor added when required. Bulletin shows 
many installations; tells about available 
sizes, construction details, servicing. 
Sullivan Machinery Co. 
{ Steam Jet Vacuum Pumps—De- 
tailed descriptions of Schutte & 
Koerting single- and multi-stage steam 
jet vacuum pumps, in many sizes and 
types for low and high vacuum work, are 
contained in a new 36-pg_ bulletin, 
No. 5-EH. Full color sectional drawings 
show features of construction and princi- 


‘ples of operation. Characteristics of va- 


rious types are outlined and typical ap- 
plications shown, Schutte & Koerting Co. 
2 Rotary Gas Boosters—Bulletin 32- 

33-B12, covering rotary positive 
gas exhausters and boosters, has just 
been issued by Roots-Connersville 
Blower Corp. Bulletin includes a number 
of curves, diagrams, cross-sections, etc. 
Foreword traces inception of the two- 
impeller displacement principle by the 
Roots brothers about 1854, showing the 
various adaptations to which machines 
of this type have been put through the 
intervening years. Advantages claimed 
by the manufacturer for this type of 
equipment are discussed, along with sec- 
tions devoted to the operation principle, 
features of design and construction, and 
efficiency curves. 


INSTRUMENTS AND CONTROLS 


2 { Renewal Parts for Watthour Meter 
—Helpful information on ordering 
renewal parts for V-type two element 
polyphase watthour meters is given in 
new Bulletin GEF-2721A. Includes illus- 
trations of typical meter parts; useful 
memoranda pages. General Electric Co. 
2 Thermocouple Data Book—New edi- 
tion of Wheelco Thermocouple Data 

Book and Catalog gives a description of 
products, prices and recommendations 
for thermocouple users; suggests substi- 
tutes for restricted materials. It carries 








the latest amendment to the WPB’s Con- 
servation Order L-134, and gives data on 
selection of thermocouples, lead wire, 
protecting tubes, heads and insulators. 
Also carried are temperature conversion 
tables, millivolt tables, and tables on 
pipe and wire sizes, decimal equivalents 
and wire resistances. Instructions are 
given on checking thermocouples and 
pyrometers, and on construction of ther- 
mocouples. Wheelco Instruments Co. 
2 Bulletin On CO. Indicator—Bulle- 
tin 341 has just been issued de- 
seribing the Fyrite COs Indicator and its 
use in saving fuel. A helpful new feature 
of this bulletin is a table showing 
“Causes and Corrections” of inefficient 
combustion. A simplified graph shows 
heat loss in relation to percentage of CO2 
in flue gases. Also described is the Bach- 
arach Fire Efficiency Finder, a unique 
calculator that correlates stack temper- 
ature and CO» readings to show at a 
glance total preventable stack loss in 
heating efficiency percentages. Bach- 
arach Industrial Instrument Co. 
2 Cam Program Timers—New folder 
covering a widely used synchron- 
ous-motor-driven ATC cam _ program 
timer. Operating principle and types 
available described fully. These timers 
are said to offer the simplest means for 
accurately controlling the sequence and 
duration of a series of three or more in- 
dividually timed machine or process 
operations. Types are described in easily 
selected charts for providing continu- 
ous Repeat-cycle operations or Stop-cycle 
timing functions. Automatic Tempera- 
ture Control Co. 
2 Automatic Control Instruments— 
Well illustrated folder describes 
operating features and applications of 
Bristol automatic controllers, flow me- 
ters, pyrometers, pH recorders and other 
control instruments. Typical war plant 
installations also shown. The Bristol Co. 
2 Combustion Control—To show some 
recent installations of its full- 
metered system of combustion control, 
the Leeds & Northrup Co. has issued a 
revised Metermax Catalog N-01 M-163. 
It presents in special photographic form 
illustrations of the various features of 
design which are said to contribute to 
the equipment’s reliability. This publica- 
tion will be of special interest to anyone 
in central station or large industrial 
power plant, who may desire informa- 
tion on recent installations. 
PIPING, VALVES AND FITTINGS 
27 Butterfly Valves—New 4-pg illus- 
trated Bulletin No. 16-B contains 
complete dimension tables for butterfly 
valves, 15 to 125 psi. Features valves for 
regulation and shut-off duty for air, gas, 
steam, liquids and semi-solids—manual 
and automatic control. Issued by R-S 
Products Corp. 


28 New Purger Bulletin—An 8-pg bul- 
letin describing Armstrong non- 
econdensible gas purgers for removing air 
and other non-condensibles from refrig- 
erating systems has just been published. 
Three subjects discussed include: the ef- 
fect of excess head pressures on power 
costs; causes of high condensate pres- 
sures; sources of non-condensible gases; 
how to tell when purging is needed, etc. 
Bulletin also includes the operating 
principle of the Armstrong purger, in- 
stallation diagrams, cross-sectional views 
users’ reports, and installation pictures, 
prices and physical data. Armstrong Ma- 
chine Works. 
29 Tilting-Disc Check Valves — New 
12-pg booklet tells how cushioned 
closing of Chapman tilting-dise check 
valve prevents slamming, hammering, 
surging on your lines. Includes helpful 
engineering data, test results, installa- 
tion pointers. The Chapman Valve Mfg. 
Co. 
3 Marine Products— Zurn scupper 
valves, suction line strainers, foot 
valves, drains and other marine products 
are pictured and described in new Cata- 
log No. 43. J. A. Zurn Mfg. Co. 
31 Welding Fittings and Flanges—TIor 
stronger, lighter, permanently leak- 
proof piping systems, many plants use 
Tube-Turn fittings. No torch cutting or 
fitting fabrication needed. Helpful cata- 
log and data book No. 111 contains 232 
pg of technical studies and engineering 
data. Tube Turns, Inc. 
3 Pipe Thread Compound — How 
Copaltite plastic gasket and pipe 
thread compound helps hold against pres- 
sure, heat, cold, gases, alcohol, etc., is 
described in recent bulletin. Applica- 
tions listed for this compound include 
turbine joints and flanges, boiler man- 
hole covers, joints of ammonia or freon 


compressors, combustion control sys- 
tems. Bulletin also describes Tempseal 
refractory and insulating cement. Na- 


tional Engineering Products, Inc. 
3 Pipe and Tube Bending Handbook 
—New 84-pg handbook covers prac- 
tical methods for bending pipe and tubes 
of copper, brass and related alloys. Con- 
tains many illustrations of typical pipe 
bending operations, tables to determine 
sizes, weights, bursting pressures, etc. 
Design and operating engineers will find 
this a useful reference. Copper & Brass 
Research Association. 


REFRIGERATION AND AIR 


CONDITIONING 
3 Cold Room Conditioning—Bulletin 
95 tells how the Niagara no-frost 
method provides cold rooms with low 
temperatures for freezing, for testing or 
stabilizing parts, or cold storage. Be- 
cause moisture is removed there is no 
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frosting of cooler coils or condensation 
on room equipment. Niagara Blower (po 





























































































3 Air Conditioning Maintenance — a 
Maintenance of air conditioning ang & inc 
humidifying equipment in metal-working MM gré 
plants, hospitals, textile mills, tohace, the 
factories, food plants, bakeries, dairje MM de 
and in many other industries is discusseg MJ mo 
in the feature article of the January-Fep. MF tal 
ruary, 1944, issue of Oakite News Service tur 
Gives data on how effective cleaning anj i for 
related techniques help solve four major me 
problems of scale, slime, odors and cor. 
rosion. Interesting case histories whic) A 
state actual, on-the-scene methods and cov 
results are included in this article. Oakite ste: 
Products, Inc, mo 
36 Industrial Type Unit Dust Collecto; # pro 
—Features and construction specj. § tior 
fications, together with the capacities and pac 
dimensions, of the new Pangborn Indus. MM eve 
trial Type “CK” Unit Dust Collector, are fH Cor 
covered by Bulletin No. 910. Of partic. 
ular importance is the flexibility in ar. 46 
rangement permissible for adaptation tol Cra 
specific plant conditions. In three sizes sho 
with capacities to 1000, 2000 and 300% jubr 
cfm. Pangborn Corp. Brie 
3 Air Filter—Badger Type P air fi. ol: 
ter, designed for highér filtering {Mf ‘cat 
efficiency in air conditioning and venti. 28° 
lating systems, is described in new bulle. Im tn 
tin. Contains table of sizes and capac-§™ "PI 
ities; actual performance charts. Air Sta 
Devices, Inc. = 
—Pi 
WATER TREATMENT Crar 
38 Boiler Water Conditioning — 15-): 47 
bulletin No. 504 covers boiler water 
conditioning; explains types of impuri-@ and 
ties in boiler feedwater and how ther MM quir 
accumulate; causes of boiler scale, sludge, imm 
corrosion and carryover. Describes Elgin 
Deconcentrator, Elgin Softener Corp. 48 
39 Degasification of Water — Bulletin form 
4076 “Degasification of Water'f bins, 
illustrates a number of equipments that rs ; 
are available for removal of gases fromm brat 
water at various temperatures. The bul-g@ ‘rete 
letin illustrates means provided for re-§M Porte 
moval of oxygen and carbon dioxide fromm &s a 
water without the use of steam, the re- 49 
moval of small quantities of ammonia, 
the removal of hydrogen sulphide andi rings 
carbon dioxide simultaneously, as welll lows 
as illustrating different designs of Coch-M issue 
rane deaerators available for elimination turpj 
of gases in connection with boiler plants Dray 
Cochrane Corp. as we 
4 Problems in Water Deposits—A rc bility 
print of a paper by Messrs. Holmes *PPli 
and Walker, “The Interpretation 0 50 
Analyses and Problems Encountered i 
Water Deposits” is available for distri oil he 
bution. The paper covers the problems tion 
of investigating scale samples, and meth sures 
ods used to identify components of the tubes 
scale. National Aluminate Corp. arran 
Al All-Colloidal Water Treatment om 
Booklet describes the action of R din 
K.A.T., an all-colloidal organic methoigg ‘USS 
of water treatment. Its action is said to 5 
be simultaneous and two-fold against 
scale and corrosion; encases all scale Plains 
forming particles with a film and creates cal te 
a heat-conductive organic film on all surf chanic 
faces it contacts. American K.A.T. Cor Descri 
QQ Purification of water — Bullet a 
W-212-B4 tells all about thg 0 
Worthington Ion-Exchange process fo rt 
the purification of water. This method Dé 
uses a granular insoluble material whic 52 : 
imparts unobjectionable ions to water il ; 
exchange for “hardness” or other ions showi 
of an objectionable nature. Well illus Popula 
trated. Worthington Pump and Machi the chi 
ery Corp. pe S¢ 
MISCELLANEOUS iy 
43 Welding and Cutting Apparatus Goetze 
Victor Welding and Cutting App 2 
ratus Unit Bulletin, Form 20, pictures !! 53 5 
a striking manner the construction fe t f 
tures and operating ranges of their 0x’ . and 
acetylene welding and cutting equi? tg 
ment. Has data of value to plant mail Pa 





tenance men. Victor Equipment Co. 
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Protective Coatings Index — New 
44 folders “Bitumastic Blocks” and 
“pitumastic Visual Index” describe Bitu- 
mastic protective coatings for power and 
industrial plants. Large sectional dia- 
gram of plant visualizes many uses of 
these coatings for: cooling towers, con- 
densing coils, boiler fronts, hot air ducts, 
motors, generators, pumps, pipelines, me- 
tal tanks, transmission towers, struc- 
tural steel, etc. A useful reference book 
for operating engineers and maintenance 
men. Wailes Dove-Hermiston Corp. 
Packing Selection Data—Free book 
“Quaker Packing” contains data 
covering every packing need against 
steam, air, gas, water, oil, brine, am- 
monia, acid, gasoline, asphalt and tar 
products. Quick and easy recommenda- 
tion tables will aid you in solving your 
packing problems. A copy should be in 
every engineer’s library. Quaker Rubber 
Corp. 
46 What to Do About the Oil Shortage 
—The current issue of the Honan- 
Crane publication “On Land and On Sea” 
should be of interest to every user of 
lubricating or. other industrial oils. 
Briefly reviews the highlights of current 
oil shortages and the part that Oil Puri- 
fication can play in relieving this short- 
age. Other topics include—Safely ex- 
tending the useful life of oil—Savings 
represented by effective purification— 
Straining versus purification—Range of 
application of oil purification equipment 
—Proven engineering features. Honan- 
Crane Corp. 
4 Belt Hooks—New folder describes 
Jewell malleable iron belt hooks 
and lists prices. No bolts or rivets re- 
quired; easily installed; can be shipped 
immediately. Jewell Belt Hook Co, 
48 Vibratory Material Handling Equip- 
ment— Catalog 435 furnishes in- 
formation on electric vibrators for coal 
bins, hoppers and chutes, vibrating feed- 
ers and fecder machines, hydraulic vi- 
brators, replacement shaft seals, con- 
crete vibrators, electric hammers and 
portable gasoline hammer concrete break- 
ers and rock drills. Syntron Co, 
Carbon Seal Rings—An illustrated 
booklet, dealing with carbon seal 
tings and their application to the bel- 
lows type shaft seals, has just been 
issued. Information is given on steam 
turbine seals, air seals, seal noses, etc. 
Drawings of seal designs are included, 
as well as particulars regarding adapta- 
bility of various types of seals to other 
applications. Pure Carbon Co., Ine. 
50 Storage-Tank Oil Heater—A new 
bulletin on the G-Fin storage-tank 
oil heater explains the unique construc- 
tion of the G-Fin elements which as- 
sures a lasting bond between fins and 
tubes or pipes and explains the different 
arrangements in which the heater is 
furnished, together with complete tables 
of dimensions and ratings. The Griscom- 
Russell Co. 
5 { “Properties of Some Metals and 
Alloys”—A new 24-pg booklet ex- 
plains the practical meanings of techni- 
cal terms used in measuring the me- 
chanical properties of metals and alloys. 
Describes the tests for measuring the 
properties of metals and explains how 
metals and alloys are judged by their 
Properties. The International Nickel 
Company, Inc. 
2 Helpful Gasket Chart Available — 
An up-to-the-minute Gasket Chart 
Showing the cross-sections of 36 most 
bepular gasket types, their purposes and 
the characteristics which fit them for spe- 
tific services, is now available. It is fea- 
tured in second issue of “The Gasket”—a 
Series of papers on Gaskets compiled by 
Goetze Gasket and Packing Co. 
53 Safe-Line Wire Rope Clamps—New 
folder describes the strength, safe- 
ty and simplicity of Safé-Line wire rope 
clamps. No special tools required; can 
be set up in field or shop, exerts uniform 
stip. National Production Co. 








WHEN BOILERS 
START 
WASTING COAL 


Until you catch them on a coal- 
burning binge, your boilers can 
waste tons of vital fuel. But, 
when you know the hourly or 
daily weights of coal consumed 
by each boiler, you can locate 
waste and correct its cause be- 
fore fuel loss becomes serious. 
For this you need weight rec- 
ords — dependably provided 
by a 


RICHARDSON AUTOMATIC 
COAL SCALE 


Gives accurate fuel consump- 
tion figures that help you to 
keep every boiler at highest 
possible efficiency and cleanli- 
ness always. In addition, the Richardson Scale is dustproof, in- 
creases live storage in continuous bunkers while using minimum 


headroom. Needs no attendant for economical day and night 
operation. 


Richardson supplies complete installations from bunker to stoker, 
including inlet gates, scales for any purpose, magnetic head pulleys, 
“no-flow” alarms, and distributors to stokers. Whatever the nature 
of your plant, public utility, manufacturing plant, or institution, 
a Richardson coal scale will furnish records for saving coal and 
its transportation. Bulletin 1143—containing 45 pages of details, 
installation photographs and diagrams—is yours on request. 


RICHARDSON 


RICHARDSON SCALE COMPANY, CLIFTON, N. J. 


New York 


Toronto 


Detroit 
Wichita 
® 5542 


Montreal 
Pittsburgh 


Atlanta 
Omaha 


Boston Chicago Minneapolis 
Philadelphia = San Francisco 
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ROTARY 


FOR 
STOCKROOM 
LIQUIDS 


ANYTHING FROM 

NAPHTHA TO TAR 
These pumps are self-priming, easy cranking 
and self-adjusting for wear. Will handle suction 
lifts up to 20 feet without a foot-valve. 





Furnished for barrel, tank or pipe mounting, with 
direct or heavy duty geared drive. Back geared 
pumps for extremely viscous liquids. 


56 DIFFERENT MODELS 
Capacities from 142 to 25 GPM. Pressures to 125 psi. 


POWER PUMPS 

Capacities 5 to 750 GPM. Pressures to 300 psi. 
PUT BLACKMER ECONOMY TO WORK 
IN YOUR* PLANT NOW. 


ie 





BLACKMER PUMP COMPANY 
2015 Century Ave., Grand Rapids 9, Mich. 


Please send Bulletigs> 
No. 205 - Rotary Hand Pumps 
No. 304 - Facts about Rotary Pumps 


Signed 
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Company 





Address 
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same thing and thus concur in their understanding as to 
cause and effects. Recently a series of ‘speed-up’ studies 
were made on the several principal types of stokers, 
The object was to assist in an analysis of coal behavior in 
the various fuel bed zones.” 


NEW | 
* ENGINEERING 
BOOKS 


Elements of Mechanical Vibration. By C. R. Freberg and 
E. N. Kemler. 5% by 8% in., 189 pp, cloth binding. Pub- 
lished by John Wiley & Sons, Inc., 440 Fourth Ave., New 
York, N. Y. Price $3.00. 

As we have pointed. out during the past few months, the 
subject of mechanical vibration is becoming increasingly 
important because the trend of our present engineering de- 
velopments is toward increasing speeds and heavier loads, 
involving higher dynamic stresses caused by increased vibra- 
tion. 

Indicative of this is the appearance of Mechanical Vibra- 
tion by R. E. Bernhard, reviewed on page 200 of the De- 
cember, 1943 issue of Power PLANT ENGINEERING, and Fun- 
damentals of Vibration Studies by R. G..Manley, reviewed 
on page 196 of the April, 1944 issue. Here’is a third book on 
the subject by two professors in the mechanical engineering 
department of Purdue University. - - 

This book by Freberg and Kemler falls into the same 
general classification as that by Bernhard; namely, an expo- 
sition of the fundamental principles without the necessity of 
using the most advanced mathematics. Attention was called 
to this in the review of Mr. Manley’s book. He is an Eng- 
lishman and, as we pointed out, his book is obviously written 
for a group of readers much better versed in the higher 
mathematics than is the average American mechanical engi- 
neer. Messrs. Freberg and Kemler, however, attack the sub- 
jéct from much the sanie point of view as Mr. Bernhard. 

It is the purpose of their book to discuss in detail the 
more elementary phases of vibration and reduce them to a 
form in which they can be applied to, practical problems. Al- 
though there are many problems in the field of vibration that 
can be solved only by using the methods of advanced mathe- 
matics, there are also many problems that can be solved by 
using the simpler forms of differential equations, the approx- 
imate methods developed, or the mobility method. These 
methods can be readily mastered by engineers and students. 

Examples have been included to illustrate the methods, 
units and application of the formulas developed. The mobil- 
ity method has been introduced. This offers a relatively 
simple means of determining the behavior of systems of 
several degrees of freedom. 

The book, after a short introduction, begins in Chapter II 
with a discussion of vibrations without damping. This in- 
cludes a treatment of free vibrations of spring and weight 
without damping and examples of free vibration without 
damping, also forced vibrations without damping. Chap- 
ter III discusses damped vibrations, including free vibra- 
tions with damping, forced vibrations with damping and 
steady state forced vibrations with small damping. Chap- 
ter IV treats vibration of systems with several degrees of 
freedom; Chapter V vibration isolation and absorption; 
Chapter VI equivalent systems; Chapter VII the mobility 
method, and Chapter VIII mechanical and electrical models 
of vibration systems. 

The authors recommend that the student familiarize him- 
self with such excellent treatises as those by Timoshenko, : 
Den Hartog, Wilson and Kimball. They. give an extensive 
bibliography in which these authors and others are referred 
to. The illustrated problems are of the most practical kind 
and the book is well illustrated with diagrams, graphs and 
tables.—C. R. E. 

Illustrated Technical Dictionary. By Maxim Newmark. 
Size 6 by 9 in., 352 pp, cloth binding. Published by The 
Philosophical Library, Inc., 15 East 40th St., New York 16, 
N. Y. Price $5.00. 

The intent of this dictionary is to supply a wide and 
representative selection of officially approved, standard 
definitions promulgated by various United States engr 
neering, technical, trade and industrial organizations, as 
well as by governmental agencies. The number of terms 
included for any single subject was determined on the 




























































IF You Had This Much Water 


Pouring On Your Floors 


STONHARD CONCRETE 
SURFACE TREATMENT 


Would Still Protect Them From Disintegration! 


Heavy traffic, plus the continual wearing away caused by 
excessive water, grease and acids, won't affect a floor treated 
with CONCRETE SURFACE TREATMENT. This treatment seals 
the pores of your concrete floor and gives lasting freedom from 
surface abrasions, no matter how severe the conditions may be. 

Any handyman can apply this effective treatment. In crystal 
form, it is mixed with water and the resultant solution is flushed 
over the concrete surface—binding together the many particles 
of sand and cement into a dense homogeneous mass. The 
surface is immediately ready for traffic as it dries quickly. 


Write for information about our trial offer. 


STONHARD COMPANY 


Established in 1922! 
811 TERMINAL COMMERCE BLDG., PHILADELPHIA 8, PA. 














Make Your Power Plant Building Dollars Buy 
’ Leakproof, Long-Lasting Construction ... . 


Recent Installations 


WE take pardonable pride in the fact that 
100% of Connery output is going to war pro- 
duction projects. And we feel certain that the 
many plants using (and planning to use} 
Connery's Improved Expansion Stiffened Con- 
struction for stacks, breechings, ducts, etc., 
won't mind if we give our best to "our first 
customer," Uncle Sam. 


As government priority construction slackens, ° 


however, we will be in a position to offer old 
and new customers specific help on their prob- 
lems of power plant construction. 


CONNERY CONSTRUCTION CO. 


Second and Luzerne Sts. Philadelphia, Pa. 
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NEW HAMPSHIRE GAS & 
ELECTRIC CO. 
PORTSMOUTH, N. H. 
UNITED ILLUMINATING CO. 
BRIDGEPORT, CONN. 
ROCHESTER GAS AND 
ELECTRIC CO. 
ROCHESTER, N. Y. 


INDIANAPOLIS POWER & 
LIGHT CO. 
INDIANAPOLIS, IND. 
CONSOLIDATED GAS ELEC. 
& LIGHT PR. CO. 
BALTIMORE, MD. 
VIRGINIA PUBLIC SERVICE 
co. ALEXANDRIA, VA. 
U. S. NAVAL TRAINING STA- 
TION GREAT LAKES, ILL. 
HENRY DISSTON SONS 
PHILADELPHIA, PA. 


QUARTERMASTERS DEPOT 
PHILADELPHIA, PA. 








basis of whether that subject is funda- 
mental in all fields and whether or not 
it has current importance in the world 
of technology. Broad coverage has 
been given to fields of current impor- 
tance in the war effort and in war 
technology, particularly the aerody- 
namics of flight, air and marine navi- 
gation, meteorology, photography and 
surveying. Priority has been accorded 
those terms likely to be encountered in 
the general curricula of technical and 
vocational schools. 

A great many new terms, as well 
as old terms which have recently come 
into prominence, are defined in this 
book. Advances in electronics, in the 
synthetics of rubber, plastics and tex- 
tiles and in the aircraft manufacturing 
industry are represented in full by 
many new expressions and phrases. A 
few examples of these are: butadiene, 
cetane rating, cyclotron, pliofilm, and 
so on. ‘ 

One of the most interesting fea- 
tures of the book occurs in both body 
and appendix where, to increase the 
usefulness of this dictionary in shop, 
school and library, many items of sup- 
plementary information have been in- 
cluded. Among these are tables of ab- 
breviations, standards and measure- 
ments, mathematical, scientific and 
technical symbols, conversion tables, 
shop data and formulas. 

Noting the title, the average reader 
might be led to think that each term 
is illustrated by a picture or a dia- 
gram. This, of course, would not be 
possible in a book of practical dimen- 
sions. However. the author states that 
he has used particular care in the selec- 
tion of illustrations. Those of a merely 
pictorial or inspirational type, he says, 


have been deliberately avoided in favor 
of detailed and labeled mechanical 
——- diagrams and ideograms.— 
CAIs. 

Guide to Weldability of Steels. First 
edition, 90 pp including tables and 
charts, 6 by 9 in., paper. Published 
by American Welding Society, 33 West 
39th St. New York 18, N. Y. Brice 
$1.00. 

This guide is intended to present 
and to facilitate a prompt and thor- 
ough test by welding engineers of the 
system of ductility predetermination 
here proposed. It is divided into three 
parts as follows: Part I is designed to 
be an explanation of the system pro- 
posed for the predetermination and 
preservation of desired ductility in the 
heated zone of higher carbon and low- 
alloy steels during welding. For the 
engineer this part orients the ductil- 
ity problem with respect to the other 
base metal properties involved. Part 
II is planned as an instruction manual, 
with step-by-step examples showing 
the use of the system to select steels 
and to predict welding conditions nec- 
essary for the preservation of desired 
ductility in the heated zone. Part III 
explains the experimental basis of the 
system. 

How to predetermine or otherwise 
handle loss of ductility in the base 
metal next to a weld has long been a 
problem. The purpose of this book 
is to present a practicable method of 
handling this situation. Aside from 
the data in the book, only two tests 
are required—an end quench on the 
steel and a notch-bend test of the steel. 

Loss of ductility next to the weld 
is the result of hardening due to too 
great a rate of cooling in the welding 





The rate of cooling is de. 
termined by the rate of heat input 
(current, voltage, speed) and the rate 
of heat extraction (mass and tenipera. 


operation. 


ture of the base metal). These have 
been combined so that rate of cooling 
for any common welding condition may 
be read directly in the tables. It is ex. 
pressed in terms of distance from the 
quenched surface of an end-quenched 
bar. The closer to the quenched sur. 
face that is, the less the distance, the 
greater the rate of cooling. 

From an end-quench test on any of 
the constructional steels, the hardness 
resulting from any cooling rate (again 
expressed in distance from _ the 
quenched end) may be readily deter. 
mined and by subjecting a notched 
bar to that rate of cooling (getting the 
same hardness), the ductility of that 
steel under those welding conditions js 
predetermined. A tentative _Specifica- 
tion for average conditions is 20 deg 
notched bar bend angle for weldments 
not to be stress relieved, and 10 deg 
for weldments to be stress relieved. 

Beloved Scientist. By David 0, 
Woodbury. First edition. 358 pp, 6% 
by 9% in. cloth. Illustrated. Pub- 
lished by Whittlesey House, McGraw- 
Hill Book Co., 330 W. 42nd St., New 
York, N. Y., 1944. Price $3.50. 

This is a biography of Elihu Thom- 
son, famous scientist and electrical en- 
gineer of the pioneer era of the elec- 
trical age, and, as such, it is more than 
a biography of one person. It is really 
a history of the electrical industry and 
its founders. Throughout the book one 
finds intimate portraits of such men as 
Edison, Westinghouse, Steinmetz, Kel- 
vin, Crooks, Marconi and a host of 
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THOSE WHO CANT AFFORD TO MAK 
ERRORS IN MEASURING VALUABLE 
STORED LIQUIDS CHOOSE —. 


Write for complete details. 


rue LLQUIDOMETER cee: 


-3) SKILLMAN AVE 


ENGINEERING — Chicago, Ill. 
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LIQUIDOMETER né feu 
“THEYRE ALWAYS DEPENDABLE any 

100% automatic. a 
No pumps, valves, or auxiliary units needed to reaq eet i 
them. Joint 
Models available for either remote or direct readings ie 
Accuracy unaffected by specific gravity of tank liquid every 
Approved by Underwriters’ Laboratories for gauging a e 
hazardous liquids. ay 
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Chalk up another 


BIG one for... 


$ 


Piston-Ring EXPANSI 


OS 


When the Lummus Company designed the 
Port Neches, Texas plant of the Neches Butane 
Products Company, they needed expansion 
joints that would permit of twenty-four hour 
operation, without necessity for shutting down 
any line at any time for repacking the joints. 


The several hundred ADSCO Expansion 
Joints in sizes up to 20” installed on this proj- 
ect include the ADSCO Piston-Ring Expansion 
Joint which is the only slip type joint that can 
be unpacked and repacked under full operat- 
ing pressure and is the choice of Engineers for 
every job where interruption to service must 
be eliminated. Also installed on this job are 
ADSCO Pipe Alignment Guides, Pipe Supports 
and Saddle Plates. Write for Bulletin No, 35-15E. 


MERICAN [DISTRICT STEAM COMPANY 


NV 


oking "UP-TO-DATE" Steam Line Equipment for over 60 years 


NORTH TONAWANDA 


ON JOINTS 
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Prior to Pearl Harbor 
CRUDE RUBBER 


NOW 
American-Made 
RUBBER 


The Source 
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For many years it was taken for granted that Crude Rubber would 
always be available to meet the requirements of our nation. 

Then came Pearl Harbor! 

Instantly a vast change was made in the source of supply. Only 
American ingenuity prevented a complete collapse in the supply of 
this most vital raw material. 

At the start, the production was only a few tons of American-made 
rubber. In the short space of two years, production is taking care of 
the War demands. Besides, there is now some American-made rubber 
available for civilian requirements. 

Today, American-made rubber is doing a wonderful job. The United 
States is almost entirely dependent on it. Don’t waste or misuse any 
product made of rubber. American-made rubber uses American- 
made raw materials and American Labor and keeps the money in 
virculation in America. 

Quaker for many years has been most active in experimenting and 
working with American-made (Synthetic) rubber. In many instances, 
it has already proven better for certain kinds of work than Crude. 

When you need Industrial Rubber Products, consult Quaker. Even 
during these trying days, Quaker has been able to supply Industry 

with a considerable quantity of Rubber Products, 
in addition to the large volume of Products which 
we are constantly supplying the Government. 


If there is a way to get it done— 
Uns Quaker will do it! 
REG. U.S. PAT. OFF. ” 
QUAKER RUBBER CORPORATION 
PHILADELPHIA 24, PA. 


CLEVELAND 15 CHICAGO 16 HOUSTON 1 


NEW YORK 7 


Western Territory 
QUAKER PACIFIC RUBBER COMPANY 
SAN FRANCISCO 5 LOS ANGELES 21 
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vthers whose paths crossed in the 
early development of the electrical art. 

Elihu Thomson fits into this as- 
semblage of electrical personalities as 
one of the most interesting of them 
all. His youthful precocity, his years 
of laboratory experiments in his own 
home, his life as a student and later 
as a teacher and professor, and finally 
his great career as an inventor make 
interesting reading, especially to per- 
sons having a background in the elec- 
trical art. 

Elihu Thomson had nearly seven 
hundred patents to his credit, many of 
which are basic and in universal use 
today. More than that, he was a phil- 
osopher and one of the world’s great 
teachers. For many years he was act- 
ing president of M. I. T. and served on 
the Board of Trustees. 

There is no question that Elihu 
Thomson was an outstanding man but, 
of course, in viewing his life as it is 
presented in this book, one should keep 
in mind the fact that Elihu Thomson 
lived at a time when little or nothing 
was known about anything electrical 
and any man with an inventive mind 
could make new discoveries. 
not said in disparagement, indeed, the 
same was true in regard to all the 
other pioneers, Edison, Westinghouse, 
Marconi, etc. They lived in a fertile 
time when almost any idea could blos- 
som into some important development. 
While they accomplished great things, 
they missed many chances—Edison’s 
discovery of the Edison effect, for ex- 
ample. Here, Edison had in his grasp, 
the beginnings of the whole field of 
electronics and radio, but he let it 
slip by. 

While Elihu little 


Thomson was 


This is © 


known to the layman, his inventions 
and discoveries and his general influ- 
ence on engineering are woven deep 
into the fabric of our material progress. 
Mr. Woodbury’s book about him is 
well worth reading. A. W. K. 

Bulletin No. 348, “Fuel Savings Re- 
sulting from Closing of Rooms and 
from Use of a Fireplace.” By Seichi 
Konzo and Warren S. Harris, has been 
issued by the Engineering Experiment 
Station of the University of Illinois. 
Until September 15, 1944, or until 
the supply available for free distribu- 
tion is exhausted, copies of Bulletin 
No. 348 may be obtained without 
charge upon application to Engineering 
Experiment Station, Urbana, Illinois. 

This 36-page booklet describes stud- 
ies made of the fuel savings to be ef- 
fected by closing of rooms in two insu- 
lated houses in which the heating sys- 
tems were automatically controlled. 
One house was heated by means of a 
gas-fired, forced-air system and the 
other by means of an oil-fired, forced- 
circulation, hot-water system. In both 


houses the windows, including those 
in bedrooms, remained closed at all 
times. 


In all cases, the actual reduction in 
fuel consumption was materially less 
than anticipated reductions based on 
floor area, room volume, and heat loss, 
since in computing the anticipated sav- 
ings no account could be taken, either 
of the orientation of the unheated 
rooms with respect to the heated por- 
tion of the house, or of the adverse 
changes that might take place in the 
operation of the plant as a result of 
shutting off registers or radiators. 
Hence, any broad generalization that 
closing of rooms will result in mate- 


rial reductions in fuel consumption 
must be regarded with some caution, 

Tests were conducted also with and 
without the use of the fireplace in the 
living room. In order to obtain the 
maximum fuel conservation of the main 
heating plant with the least distur. 
ance to comfort conditions in the 
house, the following method of oper. 
ation was found to be desirable: 

(1) Use the fireplace fire in the liy. 
ing room and _ reduce temperature, 
either manually or automatically, in all 
other rooms in the house. 

(2) Use the fireplace in mild weath. 
er in fall, early winter, and spring. 

(3) Use the fireplace only on rela. 
tively calm days. 

(4) Close the fireplace damper 
when the fireplace is not in use, or 
place a tightly-fitting cover over the 
front of the fireplace after the fire has 
died down. 

Circular No. 48, “Magnetron Oscil- 
lator for Instruction and Research in 
Microwave Techniques.” By J. Tyko 
cinski Tykociner and Louis R. Bloom 
Issued by the Engineering Experiment 
Station of the University of Illinois, 
Until September 15, 1944, or until the 
supply available for free distribution j 
exhausted, copies of Circular No. 4 
may be obtained without charge upor 
application to Engineering Experiment 
Station, Urbana, Illinois. 

This 30-page booklet describes a re 
liable microwave oscillator for thd 
range of frequencies from 1700 to 500 
megacycles, corresponding to wave 
lengths 17 to 6 cm, which is conveni 
ent in laboratory work for instructio 
as well as research. It is easily adapt 
able for a great range of experimentd 
work such as demonstrating the prop 














PATCH FLOORS 


. Truck Over Immediately 


Here’s a new, fast way to patch broken concrete with- 








; FLEXROCK COMPANY 


out having to close off the area. 


STANT-USE .:. 


mediately. 
to old concrete. Makes smooth, solid, 
heavy-duty patch. Withstands extreme 
loads. Keep a drum on hand for emer- 
gencies. Immediate shipment. 


REQUEST DESCRIPTIVE FOLDER 
And Details of FREE TRIAL OFFER 


: 3623 Filbert St., Philadelphia 4, Pa. 


Please send me complete INSTANT-USE information .. . 


: of FREE TRIAL OFFER—no obligation. 
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ry Company 
g Add: 


ress 


Use durable IN- 
. a tough, plastic material which you 
simply shovel into hole—tamp—and run traffic over im- 
NO WAITING. Bonds tight 
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* Protect Your Boilers Again: 
s Pitting, Corrosion and Scale wil 






@ This modem boiler preservative 
contains colloids that possess ad- 
sorptive properties. It holds all 
precipitates in suspension, while 
at the same time establishing 4 
protective colloidal film on the 
metal to arrest pitting and corto 








sion. Its action is simple, safe, 
sure; helps your boiler produce 
more steam. 


cei GARRATT- CALLAHAN CO. | 


OF NEW OR 
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TRAP it RIGHT! 


SPEED production...SAVE steam 








TYPICAL METHOD 
of draining large 
jacketed kettle with 
STRONG 80 Series 
inverted bucket trap 
with thermal air vent 
(optional) 











ANSWERS 
by the people 
who build the 


most complete 
line of traps 


Strong inverted 
bucket traps are 
superior for 
draining steam 
kettles, unit heat- 
ers, dry kilns, and 
heat exchangers. 

They handle 
large quantities 
of air and condensate. Turbulence during discharge 
helps pass scale or dirt. Strong’s patented anti- 
balancing device assures full intermittent discharge 
even at low rates of condensation. 

* * * 

Completeness of the Strong line enables us to 
recommend exactly the type and size you need— 
open or inverted bucket, closed float, float-and- 
thermostatic (blast), etc.—forged, welded, cast and 
semi-steel construction. Send your problems to 
Strong, Carlisle & Hammond Co., Cleveland, Ohio. 
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STRONG sT 
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Are You Equipped to Hold 
Your Job?—to Get a New One? 


The men who are keeping their jobs today—who are not feeling the 
whip of competition—are those who have kept one jump ahead of 
their jobs. They are the men who are equipped with a thorough- 
going and growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some men 
fit themselves to do a little more than their job calls for. They fit 
themselves to do a little more than the other fellow. They make a 
steady effort to equip themselves with the best kind of job insurance 
there is—KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile up 
—how quickly you will become more valuable—if you spend a few 
minutes a day, regularly, studying sound books like the McGraw-Hill 
Library of Power Plant Practice? Do you know how easily it can be 
managed, paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our 
lg Examination Offer. Then send the attached coupon to us 
oday. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
—it is thorough—it is 
complete. It is the result 
of years of experience with 
power plant problems. The 
man who has it has the 
best. The Library covers 
the whole field — nothing 
is omitted. The solution 
of every problem is plainly 
worded or explained with 
a clear illustration. The 
little stickers and the big 
troublesome problems are 
all worked out in advance 
for you. There can be only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 


No books dealing with the 
work of the power plant 
man were ever so com- 
plete — so authoritative — 
so practical in text and 
illustrations as these. The 
man who puts this set of 
books into his library can do so knowing that he has the utmost in power 
Plant books—a set that will give him, in language he can understand. 
all the information he needs in order to get ahead in his work. 








Easy to Understand 


These books are written in everyday easy-to-understand language. They 
are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
knowledge, man to man. There’s no bunkum in this Library, nor is it 
cluttered up with impractical theories. It is a Power Plant Library FOR 
POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give you 
an idea of how completely this Library covers Power Plant Practice. 
— =_— all the information necessary to make you indispensable 
on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Examination. If you de- 
cide to keep the books after examining them, just send $2.00 and then 
$2.00 a month until the total low price of $16.00 has been paid. See the 
coupon below for details. Send it now and HOLD THAT JOB. 


McGRAW-HILL 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., 330 W. 42nd St., New York 18, N. Y. 
Ship tome, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. (To insure 
prompt shipment write plainly and fill in all lines.) 
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erties of short electromagnetic waves, 
methods of measuring wavelengths, 
mapping radiation field patterns, and 
propagation of waves in free space. 
along wires, concentric lines, or 
through guides. 

The following experiments _ per- 
formed in the laboratory, may serve as 
examples of the application of the 
oscillator: 

(1) Testing of magnetron tubes of 
different types and dimensions as oscil- 
lators. 

(2) Determination of static and op- 
erating characteristics for oscillators. 

(3) Determination of dimensions of 
circuit elements for definite frequencies. 

(4) Study of transmission along 
parallel wire systems, coaxial cables, 
and guides. 

(5) Comparative study 
radiating systems. 

(6) Determination 
by various methods. 

(7) Calibration of crystal detectors 
and bolometers. 

(8) Study of radiation patterns of 
reflectors, horns, and guides. 

(9) Decrease of radiation intensity 
as function of distance from source. 

(10) Polarization, reflection, and re- 
fraction of radiated beams. 

Sufficient details are included in the 
description to enable teachers and in- 
vestigators to build their own micro- 
wave oscillators. 

Bulletin No. 349, “Performance of a 


of various 


of wavelength 


Hot-Water Heating System in the 
I=B=R Research Home at the Uni- 
versity of Illinois.” By Alonzo P. 


Kratz, Warren S. Harris, M. 
Fahnestock, and Ross J. Martin. 
sued by the Engineering Experiment 


Is- 


Station of the University of Illinois. 
Until September 15, 1944, or until the 
supply available for free distribution 
is exhausted, copies of Bulletin No. 
349 may be obtained without charge 
upon application to Engineering Ex- 
periment Station, Urbana, Illinois. 
This 75-page booklet is the first to 
be published under a cooperative agree- 
ment between the Institute of Boiler 
and Radiator Manufacturers and the 
University of Illinois, which was for- 
mally approved January 2, 1940. A 
description of the I=B=R Research 
Home, which was built in Urbana, IIl., 
furnished and completely equipped spe- 
cifically for research work in steam 
and hot water heating, is given, as 
well as a discussion of the results ‘of 
tests made during the 1940-41 and 
1941-42 heating seasons. In all tests 
an oil-fired, cast-iron boiler supplying 
hot water to a one-pipe, forced-circu- 
lation, hot-water heating system with 
small-tube cast-iron radiators was used 
in the Research Home. The principal 
objectives of the tests were to compare 
the operating characteristics of the 
heating system when operated (1) with 
a control system permitting the boiler 
to be used to heat domestic hot water 
as well as to supply heat to rooms, 
and (2) with a control system permit- 
ting the boiler to supply heat to the 
rooms only. Fuel and power savings 
and room temperature conditions re- 
sulting from operating with reduced 
room air temperatures at night were 
determined for both methods of con- 
trol. Incidental studies were made of 
the heat transmission through walls of 
the house and radiator recesses. and the 
effect of radiator location on the tem- 
perature distribution and air move- 





ment within the rooms. All windows 
remained closed throughout all tests, 

Lighting Handbook. First edition, 
175 pp, 5 by 7% in. semi-flexible cloth, 
Published by the Westinghouse Lamp 
Division, Westinghouse Electrical & 
Manufacturing Co., Bloomfield, N, J, 
1943. Price $1.00. 

Because of the demand for jp- a 
formation on wartime lighting, the 
Westinghouse Lamp Division has js. 
sued this 175 page book on lighting, 
Originally, it had been scheduled for 
publication after the war. It is a prac- 
tical guide and working reference book 
for lighting engineers, designers, archi- 
tects and builders. 

A feature of the book is a series 
of charts which coordinate room in- 
dex, fixture efficiency and coefficient 
of utilization curves and provides a new 
and graphic method of determining 
the desired illumination for various 
purposes. Charts cover commercial 
and industrial fluorescent and _incan- 
descent lighting and provide a means 
of calculating quickly the number and 
size of lamps needed with practically 
every type of lighting fixture. 

The book is divided into two parts, 
chapter headings in the first section in- 
cluding: Lighting Terms and Measure- 
ments, Recommended Levels of II- 
lumination, Interior Lighting Design 
Calculations, Interior Wiring For 
Lighting. In the second half of the 
book, devoted to specific lighting ap- 
plications, there are chapters covering 
store, office, school, public buildings, 
industrial, architectural, aviation and 
street and highway lighting. 

Only a limited number of copies 
of this book will be available. 
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A steam trap and 
temperature control 
in one 


It's the low cost Sarco liquid expansion 


trap, that is used by the hundreds in 
refineries, coal, chemical and other in- 
.dustries that have outdoor steam oper- 
ations. It can't freeze. 


Also in various forms, can be used as 
a steam injector, or a tank tempera- 
ture control. Ask for Catalog No. 550. 


SARC 
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SARCO COMPANY, 
475 Fifth Avenue, New York 17,N. Y. 
SAVES STEAM ‘SArCcO CANADA. LTD. 85 Richmond St. W.. TORONTO, ONT 





For All 


AWAY i 


PARADIS 
reer settee 


Babbitt Sprocket 








He 7 — 
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“HIGH-UP” 
VALVES 


Every overhead valve in your plant should have the 
easy, safe, instant control from the floor which 





Rims provide. . . . Babbitt Rims 








are low in cost; quickly attached; they save time, Long befo 
steam and accidents. Install them now. Write for thousands 
descriptive folder. These ins 
BABBITT STEAM SPECIALTY CO. manpower 
South Water, Spring and First Sts. automatic 
New Bedford, Mass., U. S. A. A 100% m 
; = The Visaf 
a L be confus 
opens an 
—Adjustabte-— g device 
SPROCKET RIM . oe 

° e e For j 
with Chain Guide : ie 
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NUGENT Filtering Systems 
... for use with Steam Turbines 





NUGENT 





, Get 

we = Greater 
Efficiency from Steam Tur- 
bines with Positive Lubrica- 
fing Oil Filtration. 








T= tow of 7 NUGENT Gravity Filters shown at the right, 
complete with Sight Overflows and Motor Driven Pumps, 
are indicative of how this type of gravity filter is being 
used to filter lubricating oil for steam turbines. 
Here are some of the outstanding advantages provided 
through the use of NUGENT Oil Filtering Systems: 
1. Average savings in oil of more than 95%. 
2. May be operated continuously ... Never necessary 
to shut down for cleaning—units cl d ind d 
ently. 








3. No large dirty oil comp ex- 
tremely easy. 
4, Efficient water separation. 


5. Acid neutralization. 
Get the complete story on NUGENT Filters and NUGENT 
Lubrication Specialties. Write today for latest bulletins. 


Wm. W. NUGENT & Co., Inc. 
423 N. Hermitage Ave. Chicago 22, Ill. 


NUGENT FILTERS 


SINCE 1897 








THE MECHANICAL EYE 


| 
| 
| . etic 
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ACTUATED BY LIGHT 


\ 
dU 


Vr 
COI VISAFLD WG 


An advanced step, yet a tried and proven safety control system 
for industrial oil fired heating plants and ovens 


TESTED IN THE LABORATORY 
OF EXPERIENCE 


long before Pearl Harbor, the Mercoid Visaflame has been the guardian of 
thousands of oil fired heating plants, performing without care or service. 
These installations are truly appreciated today by the owners who, through 
manpower shortage, are dependent upon the proper functioning of the 
automatic control system. 





A100% mercury switch control equipment—the best in every test. 


The Visaflame is actuated by the light of the flame. It should not however, 
te confused with photoelectric cells, since the Visaflame mechanically 
opens and closes the circuit and does not require any delicate amplify- 
ing devices. 

Our engineers will gladly assist in their proper application. 


For industrial oil burners write for Bulletin V-5. 





—E MERCOID CORPORATION, 4229 W. BELMONT AVE., CHICAGO 41, ILL. 
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Damp Proof—Water Proof 























Leaks, water seepage in con- 
crete walls can be stopped in- 
stantly permanently with 
FLEXTITE. This _ material 
will convert wet basements 
into bone-dry useful space. 
Will seal leaks against water 
pressure. Can be used in ele- 
vator pits, tunnels, dams, con- 





crete water tanks, retaining 
walls. Efficient as a plaster 
coat for waterproofing and 
dampproofing. 
Write for 
Further 
Information 
and Details 
FREE 
TRIAL OFFER 


' FLEXROCK COMPANY ‘ 
i 3623-A Filbert St., Philadelphia 4, Pa. 5 
q Please send me complete FLEXTITE information . . . . details 
8 of FREE TRIAL OFFER—no obligation. a 
H WES oe oicd's vos os San aw cadens Nacdcdwaevsatewaattcasécetenseees . 
1 Compatty ....ccccsccccovccccsccccceptcccssccscccccecvcccesscece H 
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Power Plant 
Construction News 


Ala., Decatur — Goodyear Decatur 
Mills, Inc., manufacturer of tire fab- 
rics, will install electric power equip- 
ment in new one-story addition, about 
280 x 360 ft, for considerable increased 
capacity. Cost estimated about $1,250,- 
000, with financing in that amount to 
be provided by Defense Plant Corp., 
Washington, D. C. Work will be 
placed under way soon. Robert & Co., 
Bona: Allen Bldg., Atlanta, Ga., are 
architects and engineers. Company is 
a subsidiary of Goodyear Tire & Rub- 
ber Co., Akron, Ohio. 

Ark., Pine Bluff—Arkansas Power 
& Light Co., Pine Bluff, has plans ma- 
turing for new 110,000-v transmission 
line from Woodward power substa- 
tion, near Pine Bluff, to Lake Village 
and vicinity. Cost is estimated approx- 
imately $660,000. Permission has been 
granted and work is scheduled to begin 
at once. 

Ark., Star City—C. & L. Rural 
Electric Cooperative Corp., Star City, 
plans extensions in rural electric sys- 
tem, including primary and secondary 
lines, service connections and other 
facilities. Cost estimated-about $75,000. 
Financing has been arranged through 
Federal aid. 

Calif., Huntington Park—Sisters of 
St. Francis of Penance, care of George 
Adams, 113 East Los Feliz Blvd., 


Glendale, Calif., architect, will install 
boiler plant for central-heating service 
in new three-story hospital at Newell 
and Saturn Sts., Huntington Park. En- 
tire project will cost about $600,000, of 
which $400,000 will be secured through 
Federal aid. Architect noted will be in 
charge. 

Calif., Los Angeles—State Packing 
Co., 3049 East Vernon Ave., Vernon 
district, meat packer, plans installation 
of electric power equipment in new 
one-story and basement processing and 
packing plant, 100 x 200 ft, at 3163 East 
Vernon Ave. Cost reported over $65,- 
000. Project has a priority rating and 
work is scheduled to begin at once. 

Conn., Naugatuck — Naugatuck 
Chemical Division, United States Rub- 
ber Co., Elm St., manufacturer of in- 
dustrial chemicals, plans several new 
additions for rubber latex production. 
Electric power equipment will be in- 
stalled. Cost estimated over $1,000,000. 
Project will have a priority rating and 
will be carried out soon. Fletcher- 
Thompson, Inc., 211 S. State St, 
Bridgeport, Conn., is architect and en- 
gineer, 

Fla., Miami— Miami Cold Storage 
Co., 1265 North 22nd St., has approved 
plans for new one-story cold storage 
and refrigerating plant, reported to 
cost close to $40,000, with equipment. 





It is understood that project has a pri. 
ority rating, with work to begin a 
early date. L. W. Culter, address 
noted, is company engineer. 

Ill., Elmwood—Water Department, 
Elmwood, has plans under way for ex. 
tensions and improvements in water 
system, including installation of ney 
water-treatment plant, elevated Stee] 
tank and other facilities Cost est; 
mated about $65,000. It is understood 
that application has been made for q 
priority rating. L. A. Miller, Streator, 
Ill., is consulting engineer. 

Ill., Evanston — Dickson Weather. 
proof "Nail Co., 1515 Sherman Ave, 
manufacturer of special roofing nails, 
etc., plans installation of electric power 
equipment in proposed new one- story 
addition, about 50 x 125 ft, reported to 
cost over $80,000. It is understood that 
application has been made for a pri- 
ority rating. Perkins, Wheeler & Will, 
222 West North Bank Dr., Chicago, 
Ill., are architects. 

Iowa, Burlington—Dr. Pepper Bot- 
tling Co., Burlington, soft drinks, plans 
installation of electric power equipment 
in new one and two-story bottling 
plant, 80 x 100 ft, on local site at Park. 
way and Madison Ave. Cost reported 
close to $50,000. Project has a priority 
rating and work will begin soon. Con- 
rad Hamff is general manager. 

Ky., Atherton — Cummins-Collins 
Distilleries, Inc., plans expansion in 
plant, now given over to alcohol pro- 
duction for Government, with installa- 
tion of machinery and electrical equip- 
ment for by-products animal feed man- 
ufacture. Proposed to make extensions 
in boiler plant, with installation of 
additional equipment for increased ca- 
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Flexible Coupling, Flexible Union 


and Universal Joint 
Combined in One 












increase its 


SUPERIOR RAILWAY PRODUCTS CORP. 


7501 Thomas -Boulevard, Pittsburgh, Penna. 


Here is a universally flex- 
ible non-leaking joint. . 


High pressures and temperatures 
"tightness" 
leakage. Renewing of gaskets may 
be done without disconnecting 
joint from pipe line. 


AUTO.-TITE 
DIVISION OF 


REDUCE REFRIGERATION 
CONDENSING COSTS + #P 








80-Ton 
Capacity’ 
YOUNG 
Evaporative 
Condenser 








Ce 


(a) | 
lb) | 
(c) 7 








against 








* If your refrigeration and air conditioning costs are high 
because condensing water is: (1) limited in quantity (2) 
comparatively high in temperature (3) now increased in 
cost... replace the water-cooled condenser with a Young 
Evaporative Condenser. In designing new installations, con- 
sider the savings that result from reduced power and cool- 
ing water consumption. For other advantages and for the 
solution to condensing problems, consult the nearest Young The 
application engineer, or write to the staff at the factory. 


YOUNG RADIATOR CO., Dept. 404E, Racine, Wis.,U.S.4 
Application Engineers in Principal Cities 


(d) 
(e) rT] 
(f) M 





HEAT TRANSFER ENGINEERS 


Manufacturers of Oil Coolers @ Gas, Gasoline, Diesel Engine Cooling Radiators ® 
Intercoolers ® Heat Exchangers @ Engine Jacket Water Coolers @ Unit Heaters 17 
© Convectors @ Condensers @ Evaporators @ Air Conditioning Units @ Heating 
Coils @ Cooling Coils @ and a Line of Aircraft Heat Transfer Equipment. 


Associated 
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SMOOTH-ON 


GAS 
GRAVITY BALANCE sided 


RECORDS 


Gives dependable and accurate results on 

wet gas, dry natural gas and artificial gas. 

In determining the specific gravity of gas, 

will give results that can be checked within 

3 points in the fourth place. i 39?! FOLLOW 
F THIS SERIES 


Besigned for laboratory, plant and field. 
esigned for laboratory, plant and fie OF SMOOTH-ON SAVINGS 


Write for complete specifications. 


. This is but one of the innumerable applications 


ays -.of SMOOTH-ON to stop leaks. This many- 
4 * a . 

prow me . purpose iron repair cement makes equally practi- 

alla- : ‘ ; 

vip a a 0. : cal, economical, speedy and lasting repairs to 

nan- : Main Office and Plant ee cracks, seams, rivets, and joints that cause trouble. 

Sr) «G21 E.4thSt. «© =TULSA3,OKLA. ¢ Ph. 4-8144,L.D. 581 ° 


eel 


1 ca- 09 Capitol Ave Houston 2, Texa °h. Fairfax 5814 dismantling of apparatus; and have been found 
“on pipe lines and for tightening loose fixtures and 
8 COAL CRUSH ERS _)trouble jobs that might otherwise cause lengthy 


1 of Branch Office SMOOTH-ON repairs do not require heat or 
sel ‘. helpful by engineers on pumps, heaters, process 
]. ? apparatus, tanks, and other apparatus, as well as 
“PENNSYLVANIA” | .- 
x ; ‘ parts of equipment. A can of SMOOTH-ON in 
*’your plant will prove a valuable “first aid” on many 
‘and expensive delays. 
a) Reversible Hammermills R E — 
b) Bradford Breakers aemecctiimaaes 


* 


40 Pages, 170 Diagrams, simpie practical in- 
structions for ingenious repairs to plant SMOOTH-ON 


(c) “Bradford Hammermills” 































equipment, pipe lines, structures. Based on CEMENTS 
experiences of engineers —— 
=— (d) Single Rolls all over the country. To rs 
btain your FREE co NS 
ox ° yo PY; Se 
3 . PP “u just fill in and mail the 
® Ile) “Granulators coupon. ~1 eal 
| Home, Factory as 
om Hf) “Bradmills seas 
yol- § Smooth-On Manufacturing Co., Dept. 31 
the § 570 Communipaw Ave., 
ing The finest assortment of Coal Crushers in America 5 came ee 6 ee 
ey. ug Please send the FREE Smooth-On Handbook. 
if interested send for illustrated Bulletins. 28 
“ : TOMER ceed cccdaeeddeecess eset eenecscceeeesesedée 
retection, imist’ on! 
A SYLy, SMOOTH oN. Bh. . FC eee ee eet CL CET ET CRIT T OCP IPO PTO 
by engineers and re- 
PEN@amAN | sathnsivwsles See ree 
ors @ CRUS PANY 4 
ene 1706 Liberty Trust Bldg., Philadelphia, Pennsylvania ° ‘a 2 TH: a 
yment. New York, Pittsburgh, Chicago, Los Angeles, Birmingham 0 if agit 


“SA. Associated with Fraser & Chalmers Engineering Works, London, England 
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pacity. Cost estimated about $160,000. 
Financing will be provided by Defense 
Plant Corp., Washington, D. C. 

Mass., Springfield—Board of Trus- 
tees, Springfield College, 263 Alden St., 
Dr. E. M. Best, president, plans new 
boiler plant at institution as a postwar 
project, estimated to cost over $50,000, 
with equipment. Work will be carried 
out with other buildings at institution, 
entire project to cost over $500,000 
Charles Collens, 71 Newbury St., Bos- 
ton, Mass., is consulting engineer. 

Minn., Sleepy Eye — Light and 
Power Department has engaged Ralph 
D. Thomas & Associates, 1200 Second 
Ave., So., Minneapolis, Minn., consult- 
ing engineers, to make surveys and 
prepare plans for expansion and im- 
provements in municipal steam-electric 
power plant, to include installation of 
new turbine unit, boiler and auxiliary 
equipment. Cost estimated close to 
$200,000. It is understood that project 
will be carried out as a postwar devel- 
opment, 

Minn., Worthington — Municipal 
Electric Department has plans under 
way for extensions and improvements 
in municipal power plant, with installa- 
tion of equipment for increased capac- 
ity. Cost reported in excess of $150,- 
000. It is understood that program will 
be a postwar development, or as soon 
as equipment and materials are avail- 
able. Ralph D. Thomas & Associates, 
1200 Second Ave., So., Minneapolis, 
Minn., are consulting engineers. 

Mo., Kansas City—Pratt & Whitney 
Aircraft Corp., Holmes St. and Ban- 
nister Rd., manufacturer of airplane 
engines, will make extensions. in plant 


for increased production for Govern- 
ment, including several new buildings, 
estimated to cost about $700,000, with 
machinery. Electric power equipment 
will be installed. Financing will be pro- 
vided by Defense Plant Corp., Wash- 
ington, D. C. Work will begin soon. 
Company is a unit of United Aircraft 
Corp., with headquarters at 400 Main 
St., East Hartford, Conn. 

Mont., Glendive—Bureau of Recla- 
mation, Fort Peck, Mont., has plans 
under way for new transmission line 
from local hydroelectric generating 
station to Glendive, about 140 miles, 
where power will be furnished Mon- 
tana-Dakota Utilities Co., for local and 
distant distribution. It is understood 
that power substation will be built at 
terminus, for connection with high- 
tension system of utility company. 
Project has secured a priority rating. 
Proposed to begin work soon. 

Ohio, Shelby—City Council is con- 
sidering report made by Froehlich & 
Emery Engineering Co., Toledo Trust 
Bldg., Toledo, Ohio, consulting engi- 
neer, for extensions and improvements 
in municipal power plant, including in- 
stallation of additional equipment for 
increased capacity. No estimate of 
cost announced. Engineer noted was 
engaged recently to make a survey of 
local situation. 

Pa., Ellwood City— United Tube 
Corp., manufacturer of steel tubing, 
plans installation of electric power 
equipment in connection with proposed 
rebuilding of portion of local plant, re- 
cently destroyed by fire, with loss re- 
ported over $125,000, including ma- 
chinery. 


Texas, Garland—Continental Motors 
Corp., manufacturer of aircraft and 
automobile engines, plans three ney 
additions to local plant for consider. 
able increased output. Electric power 
equipment will be installed. Entire 
project is estimated to cost over $200. 
000. H. B. Gieb & Associates, Texas 
Bank Bldg., Dallas, Texas, are archi- 
tects. Main offices of company are at 
12801 East Jefferson Ave., Detroit 
Mich. 

Va., Scottsville—United States Rub. 
ber Co., 1230 Sixth Ave., New York, 
N. Y., will construct and operate new 
mill at Scottsville, where large tract of 
land has been acquired, for manufac- 
ture of high-tenacity rayon yarns for 
tire cord production. It will comprise 
several large units. Electric power 
equipment will be installed. A_ boiler 
house and power substation are 
planned. Entire project will cost about 
$2,240,000, and will be financed by De- 
fense Plant Corp., Washington, D. C. 
Work will begin at once. 

Wash., Longview — Owens-Illinois 
Glass Co., Pacific Coast Division 135 
Stockton St., San Francisco, Calif, 
manufacturer of bottles, etc., plans in- 
stallation of electric power equipment 
in proposed new branch plant at Long- 
view, where large tract of land has 
been acquired. It will be carried out 
as a postwar project, or as soon as 
equipment and materials are available, 
and will comprise several multi-story 
buildings, with boiler house and auxil- 
iary structures. Cost estimated about 
$3,500,000. Austin Co., Ray Bldg, 
Oakland, Calif., is engineer. Main of- 
fices are in Ohio Bldg., Toledo, Ohio. 








5914 Wilson Ave. 





WASTE PIPES CLOGGED? 


high grade music wire, through bends, angles, traps and elbows— 
driving through stoppages in a jiffy. This Miller machine will use a '/, 
inch, ¥% inch, or ;4 inch rod and accommodate as much as 30 feet. 


If you are troubled with Clogged Boiler Pipes, Drains, Gas Lines, 
Sewers and Toilets, and Chemical Proportion Lines. 


Send for Our New Catalog Today! 


J. C. MILLER TOOL SALES 


Miller Rods Guaranteed to Make Any Number of Complicated Bends 


men’s” | | US° 


Complete Set of 
CLEANOUT TOOLS 
Will Solve All 
Clogged Pipe 
Problems 


HIS Miller unit is one 

of the most efficient 
pipe cleaning tools ever 
Produced for cleaning 
out all types of pipe 
line, drains and sewers. 
It is being used all. over 
the country by leading 
engineers. A funnel with 
handle keeps floors 
clean because the soiled 
rod is kept inside a rust- 
resisting container. 


The high speed gear 
handle whirls the strong 
flexible rod, made of 
Vulcod 


the holder. 


Chicago 30, Ill. letin. 








for trouble-free valve jobs 


In renewing the disc, 
note how easily and 
quickly the Vulcodisc 
Jiffy Disc Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 


Dense without being brit- 
tle—tough, yet resilient, 
isc will not swell, 
warp or soften—in fact 
its absorption is less than 
1 per cent... Thi 
why an old Vulcodisc 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the disc out in pieces— 
distorting and disfiguring 


at is 


Write for descriptive bul- 


THE D. T. WILLIAMS VALVE co. 


Cincinnati, Ohio 
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THE PILOT GIVES YOU 
POSITIVE CONTROL! 


The special “metering pilot” in the K & M Remotrol 
Liquid Level Control gives you instantaneous pre- 
cision valve action. The slightest rotation of the stuf- 
fing box shaft is immediately transmitted to apply 
or release pressure on the diaphragm motor valve. 
The slightest change in liquid level thus is automati- 
cally corrected: This most accurate of level controls 
can be furnished with a “V” port, parabolic, or 
beveled type Inner Valve of bronze, Monel, stainless 
steel. Special alloys can be furnished on application. 
For dead end service, a single seated main valve may 
be had. We invite you to submit your “hard-to-solve” 
control problems to our Engineering Department. 


Write for General Catalog 66. 


KIELEY & MUELLER, inc. . & 
MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS - i’ 





NORTH BERGEN, NEW JERSEY 





VICTORY 


2S ERNST2 ane 
ATER COLUMN & GAGE CO. 


—Stationary and GAGE GLASSES 


wires LIVINGSTON, N. J. ierm™ 


inclined or vertical Tubular & Flat— 
for all pressures TEL. 6-0276 SEND FOR CATALOG—P Reflex or Clear 


LEAKLESS COCKS — GAGE GLASS GUARDS — GAGE GLASS GASKETS, All Sizes 





mf JUST OUT! 3 BOOKS IN ONEOVER 1650 PAGES, 1654 ILLUSTRATIONS, F: Exami ti 
WITH QUESTIONS AND ANSWERS. COMPLETE PRACTICAL CONCISE ree ination 
INFORMATION FOR ALL ENGINEERS AND OPERATORS. 10 GET THIS ANCE FOR $4 COMP 
PART 1—PUMPS—850 Pages: All types—Centrifugal—Rotary—Reciprocating yoursELF pA pny IN AND PAY $ ! 
Pumps: Their Theory, Construction, Operation and Calculations. Air and MAIL YOUR ORDER TODAY ONLY { mo. 
Vacuum Chambers—Power Pumps—Air Pumps—Jet Condensers—Surface Con- es eC ee es 
densers—Condenser Auxiliaries—Condenser Operation—Calculations—Cooling 
Ponds—Cooling Towers—Water Supply—Hydraulic Rams—Special Service revetment poor wp orth 
Pumps—Automotive Fire Pumps—Dredges—Codes. 942 Illustrations. | AIR COMPRESSORS ($4). If I decide to keep it, 
PART 2—HYDRAULICS—320 Pages: Hydraulic Physics—Drives-Machine I I will send you $1 within 7 days; then remit $1 
lators—Elevators—Hydraulic Airplane Control monthly until purchase p-ice of $4 is paid. 
Automobile Brakes~Shock Absorbers—Presses—Turbines. Many & Otherwise, I will return it promptly. 
new uses explained. 310 Illustrations. 
imeuse PART 3—AIR COMPRESSORS—406 Pages: Compression of 
Wve Air—Compressor Classification—Parts, Types-Inter and After 
Coolers—Regulating Devices—Installation—Lubrication—Opera- 
tion— Maintenance—Blowers—Super-Chargers— Pneumatic Hand 
Tools-Ready Reference Index and Tables. 402 Illustrations. ~ {| Employed by 
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ELLICOTT 


DREDGE 


20x 48 Feet. 
Cypress Hull 
In Excellent Condition 


FOR SALE 


Originally Built For $55,000 


Powered by 100 h.p. General Electric 440 volt, 3-phase, Auxiliary pump and Hytor Vacuum priming pump in 
60 cycle, 585 rpm motor. perfect condition. 





Ladder 22 feet long—electrically driven. No discharge lines or pontoons. 


10 inch centrifugal pump made by Tampa Foundry & Cost of dismantling and loading on flat top cars ap- 
Machine Works—direct connected thru Morris Unit. proximately $3,000. 


Dredge Now Located at Zellwood, Florida 


MAKE OFFER! 


SOKOL& CO. aie. 


Illinois St., Chicago, III. 














[Tagg 


FASTENINGS 


for Power Plants and 
all Heavy Industries 


STUDS e BOLTS e NUTS 















Heat and corrosion re- 
sisting metals and high 
strength alloy steels. 


Alloy steel studs, bolts 
and nuts for high pres- 
sure uses stocked for 
immediate shipment. 


LET US QUOTE 
ON YOUR REQUIREMENTS. 


Write for Catalog 


Write for complete catalog! 


VICTOR PRODUCTS CORP. 


2639 Belmont Ave. ¢* Chicago, Ill. 









ee, 


Boiler Feed Water Controllers 
maintain a constant water level 
in your boilers, feeding them 
in proportion to evaporation. 


Let us send you Circular E-12 
THE C. E. SQUIRES CO. 


E. 40th St. and Kelley Ave. 
Cleveland, Ohio 














Ee SSA SATIRE 














THERE’S NO SUBSTITUTE FOR 
MANZEL DEPENDABILITY! 









Manzel Force Feed Lubricators are 
noted for their positive, dependable per- 
formance 24 hours a day, week in and 
week out. Delivering oil to bearings 
and cylinders in exactly the desired 
amount at exactly the right time, they 
protect engines, presses, pumps, com- 
pressors and heavy machine 
tools from friction and wear. 


Manzel Lubricators never for- 
get. Once feed is set the only 
attention they require is to 
maintain the oil supply in reser- 
voir. Manzel Lubricators give 
years of positive, dependable, 
trouble-free service. 


Write for Catalog 25-D 





MANZEL BROTHERS COMPANY, 327 Babcock St., Buffalo 10, N. Y: 
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A VALVE THAT WILL INTEREST 


EVERY POWER ENGINEER 
Celt MET iTelt] (-Mt-)(-14 mm) ati Mi 


YM OIL REFINER 





% Widely used YM process now con- 
tinuous and automatic. 

% Removes fuel dilution, water, acids, 
carbon, dirt and simliar matter...even 
restores oil from emulsions. 

* A guarantee will be made in specific 
cases on eliminating piston varnish 
and sludge deposit. 
%& Less labor than re- 
quired by many quite 

ordinary filters. 


Send for proposal 
on equipment vo your DAVIS 
requirements, No. 265 


THE YOUNGSTOWN 
MILLER COMPANY HIGH PRESSURE 


Sandusky, Ohio RELIEF VALVE 


YM 


ROBOT 
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REFINER Turbine relie boiler TOOT 4, 
n o Y b relief 
@ Protectio Y 
PSS rocess low 
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i atmospner™: lh pressure fines vmined 
OFFICIAL WAR MESSAGE NO. 8 1 wet of WD rede 
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r ressur ‘ S- 
1 : «to boiler Pre 
1 gsure : le bO _ 
‘If you were rear ceying MUNN easure 5 
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, 1 
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5 ; ee - 
l 1 | 
1 : : 
! ... you’d know these instructions by 1 
1 heart: “Mingle with people. Kee - é F , 
your eyes and ears open. ase The Davis No. 265 High Pressure Relief Valve, an ex- 
' everything you hear. Don’t try to ' clusive Davis design offers numerous features of 
! judge its value yourself. Leave that i advantage: 
to your superiors.” : 1. Multiple springs—less provides quick, easy 
oan 4 spring accumulation—less change of pressure setting. 
— it 
=i! _ (These are known to be actual . buildup for maximum re- 4. Can be supplied with 
1 instructions! ) 1 lief —less blowdown to test lever. 
R ' . lose 
r ‘ , 1 close. 5. Available with hold 
: eye i ARE le ‘- be ; ~~ : 2. Requires appreciably open device. 
ai 1 and pieces principse. phrase here A less head room because of 6. Available in semi- 
“an & . + + a conversation there . . . none ' compact design with steel or steel with bronze 
= ' important in themselves. But when H springs located at sides. or stainless steel trim. 
ed 1 carefully correlated with hundreds : 3. Center adjusting screw 7. Size range 4” to 30”. 
ey ! i 4 
m| ft ee ne ae ee | DAVIS REGULATOR COMPANY 
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1 secret! : 
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LOOK WHAT 


"| CHAPMAN’S AIRFOIL DESIGN 


CAN DO FOR YOU! 


d disc rings help 
+ seat—prevem! 


surging: 


Beveled séat an 
cushion drop-tigh 
sliding, hammering; 


inned tilting : 
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d loss by 6 
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Write today for a copy of Chapman's illustrated Engineering Data Book. Gives 
you complete information on how Tilting-Disc Check Valves improve your plant 
operation and cut costs far beyond ordinary swing-type checks. The Chapman 
Valve Manufacturing Company, Indian Orchard, Massachusetts. 


LR 


“ICHAPMA N\ Gos CHECK VALVES 


N 
geile on water, steam, oil, qas and air lines 
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~ “Driving our boilers hard...but 
- good water keeps ‘em clean !” 

















Permutit prevents scale and corrosi 


4 be ae Permutit-conditioned water—free of hardness and othe 
es : impurities—is keeping boilers off the sick list at thou 
sands of war plants. Typical comment on Permutit in 
stallations: “After operating a full season we find no 
scale, no corrosion ... boilers clean as new metal.” 
If you have a water problem, Permutit’s 30 years 0 
experience in this field will be valuable to you. Just drop 
a line to The Permutit Company, Dept. A, 330 W. 42nd 
St., New York 18, N. Y. In Canada: Permutit Company 
of Canada, Ltd., Montreal. 





Permutit Zeo-Karb* H Water Conditioner removes 
both hardness and bicarbonates from water. Effluent con- 
tains no incrustants, is reduced in total solids and alkalinity. 
Alkalifiity can be adjusted by mixing effluents from a 
Zeo-Karb H unit and a sodium zeolite unit. 

* Trademark Reg. U. 8. Pat. Of. 
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